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From the Department of Surgery, Washington University School of Medicine and Barnes Hospital 


HE frequency of disease of the gall 
Tied is now attested by the fact 

that it constitutes the most common 
organic cause of dyspepsia. Evidence for 
this statement is found in the careful statis- 
tical studies of Blackford and Dwyer” and 
of Eusterman.” The importance of accu- 
rate methods of diagnosis is therefore ob- 
vious. 

As in most other conditions, accuracy of 
diagnosis depends upon an accurate knowl- 
edge of the pathology present. Since it 
would carry us too far afield to discuss in 
this paper the detailed pathology of chole- 
cystitis, I shall discuss only certain features 
of the pathology which seem not to be gen- 
erally known and which seem to me to be 
of paramount importance in the interpreta- 
tion of certain diagnostic aspects of the 
condition. 

In 1918 attention was called to the fact 
that hepatitis is a constant accompaniment 
of cholecystitis... The inflammation in the 
liver is chiefly present in the interlobular 
sheaths and appears to be a pericholangitis. 
The constancy of this finding has been con- 
firmed by others, for example, Judd’ and 
Heyd, Killian and MacNeal,’ and it seems 
now to be generally admitted. If this hepa- 
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titis continues for a sufficient length of time, 
the typical picture of a well-marked biliary 
cirrhosis is present, with enormous thicken- 
ing of the walls of the intrahepatic bile 
ducts, atrophy of the lobules, fibrosis and 
contraction of the capsule of the liver, etc. 
The older conception, therefore, of the nec- 
essary presence of the factor of biliary ob- 
struction in the production of biliary cir- 
rhosis has been found to be erroneous. In 
later work, in association with Peterman 
and Priest, we’* showed that cholecystitis 
nearly always begins in the wall of the gall 
bladder and not in the mucous membrane. 
It is almost impossible to infect the mucous 
membrane of the gall bladder experimen- 
tally by the introduction of bacteria into 
the lumen unless the cystic duct is ligated, 
the blood supply impaired, or foreign 
bodies be present in the gall bladder to 
traumatize the mucosa. Moreover, it is 
well known that large numbers of bacteria 
are present in the gall bladder at various 
times, probably constantly, without produc- 
ing any inflammation of it. In this respect 
the situation in the gall bladder is not un- 
like that in the urinary bladder in that it is 
well known that bacilluria frequently oc- 
curs without cystitis. It is apparent, there- 
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Fig. 1. Cholecystogram in normal subject four hours 
after intravenous injection of sodium phenoltetraiodo- 
phthalein in a dose of 0.055 gram per kilogram. 


fore, that caution is needed in interpreting 
the finding of bacteria in the bile from the 
gall bladder. 

There are essentially two ways by which 
bacteria can readily enter the wall of the 
gall bladder. One is through the blood 
stream, as already emphasized by Rosenow, 
and the other is through the lymphatics. 
There is a very extensive anastomosis be- 
tween the lymphatics of the liver and the 
gall bladder, and injection experiments 
show that the lymph stream runs both from 
the liver to the gall bladder and vice versa. 
The lymphatics enter the gall bladder at its 
periphery. It is apparent, therefore, that 
infection of the liver, by following the ordi- 
nary laws of the spread of infection, would 
involve the lymphatics of the gall bladder 
and that a peripheral lymphangitis of the 
gall bladder would result. From there the 
infection may or may not spread to the 
mucosa. There is an abundant amount of 
evidence, both experimental and pathologi- 
cal, which supports this idea. It also 
becomes clear that any lesions which pre- 
dispose to a hepatitis are likely to predis- 
pose to a cholecystitis. Inflammations any- 
where along the portal system are likely 
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Fig. 2. Cholecystogram of the same individual eight 
hours after injection. The density of the shadow is no 
greater, and, if anything, slightly less, than that at the 
end of four hours. 


to result in the production of a hepatitis. 
It is, therefore, not surprising that chole- 
cystitis is often associated with the most 
frequent inflammatory lesions of the portal 
system, namely, appendicitis, peptic ulcer, 
typhoid fever, etc. Moreover, there is evi- 
dence to show that a vicious circle may 
exist between the liver and gall bladder, 
whereby each may reinfect the other 
through the lymphatics. There is addition- 
al evidence also that the infection spreads 
along the lymphatics of the common duct 
and may also spread into the pancreas to 
produce the interstitial type of pancreatitis 
recognized as associated with chronic chole- 
cystitis. 

Cholecystitis, therefore, is a condition 
demanding serious attention, not so much 
because the gall bladder itself is involved 
as because this inflammation carries with 
it an involvement of the liver and pancreas, 
both of which organs are necessary for life. 
For the same reasons also it is important 
that a diagnosis be established as early as 
possible in order to protect these vital 
organs from the effects of long continued 
infection. 
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GRAHAM: 


The ordinary clinical diagnosis of chole- 
evstitis is usually based upon findings 
which are really expressions of compara- 
tively late effects, or sequels, of the involve- 
ment of the gall bladder. When these are 
typical the diagnosis is, of course, easy. 
But obviously it would be desirable to have 
a means of recognizing the disease before 
it has produced its late effects, when the 
pathological changes are still insignificant. 
Indirect methods at present available are 
of a kind which can recognize only the com- 
paratively late effects. I refer to such 
methods as (1) the ordinary X-ray exami- 
nation which seeks for stones, adhesions or 
thickening of the gall bladder; (2) tests 
of liver function or of the amount of bile 
constituents in the serum. I am not quite 
sure whether to include the Lyon test in this 
category or not, but I am inclined to think 
that its greatest value must of necessity be 
in the relatively late cases. It is fortunate 
that Dr. Lyon is to follow me in this sym- 
posium so that he can refute this statement 
if he so wishes. 

Disturbed function of an organ is one of 
its earliest manifestations of inflammation. 
Would it not be desirable, then, to have 
some means of studying directly the func- 
tion of the gall bladder so that early and 
mild cases of cholecystitis could be recog- 
nized? In the method of cholecystography 
we have a means by which we can examine 
the only two functions of the gall bladder 
which have been so far discovered, namely, 
the function of concentrating its contained 
bile and the function of regulating the pres- 
sure within the system of biliary ducts. By 
this method a normal gall bladder will show 
an increasing density of its shadow during 
a certain period, indicating the presence of 
the power of concentration, and it will also 
show changes in its size which indicate dis- 
tensibility, or a power to regulate pressure 
changes in the biliary tract. Cholecystog- 
raphy is pre-eminently a functional test of 
the gall bladder, and it does not necessarily 
reveal the exact pathological lesions. For 
this reason it should be emphasized that a 
failure to obtain a visualization of the gall 
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Fig. 3. Cholecystogram of the same individual twenty- 
four hours after injection. The shadow has disappeared. 


bladder does not signify, as many have 
thought, an obstruction of the cystic duct. 
It may signify that, but it may equally well 
signify merely a failure in the power of 
the gall bladder to concentrate its contained 
dye sufficiently to cast a shadow. Theoreti- 
cally, also, it may signify a sufficient dis- 
turbance of liver function to prevent excre- 
tion of the substance. Practically, however, 
we have not found that under ordinary cir- 
cumstances the function of the liver is 
enough impaired to necessitate the consid- 
eration of this point. But because chole- 
cystography is a functional test, we believe 
that it provides a more accurate method of 
recognizing early and mild cases of chole- 
cystitis than any other method. Incidental- 
ly, also, it does very often reveal stones, 
adhesions, etc., which were not revealed in 
other ways. Whether or not it will reveal 
stones in as many cases as the painstaking 
skill of Dr. George will, remains to be seen. 
I shall not discuss here the details of our 
experience with cholecystography, since 
those features will be covered to some ex- 
tent by Dr. Zink. The ultimate evaluation 
of this procedure will be chiefly made by 
you radiologists, upon whom will rest the 
burden of the interpretation of the films. 
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Another aspect, however, of the diagnosis 
of cholecystitis which needs consideration 
is the question of the recognition of it at 
operation. What are the criteria upon 
which a diagnosis of cholecystitis shall be 
based after the abdomen has been opened? 
In our own work we use the following: (1) 
Stones. We feel that all gall bladders which 
contain stones also have some degree of 
associated cholecystitis. (2) Adhesions of 
the gall bladder to surrounding structures. 
Adhesions are a definite indication of pre- 
vious or existing inflammation. (3) Thick- 
ening and change of color. In chronic dis- 
ease the wall of the gall bladder loses its 
normal slate blue color and becomes gray 
as it becomes thicker from edema, leuko- 
cytic infiltration or fibrosis. (4) Enlarge- 
ment of the “sentinel” gland of Lund. This 
lymph gland is located at about the junction 
of the cystic and common ducts. It receives 
lymph drainage from the gall bladder, and 
if it is distinctly enlarged it is usually an 
indication of an existing cholecystitis. (5) 
Evidence of hepatitis chiefly involving the 
right lobe of the liver. In acute or subacute 
cases of cholecystitis the liver (especially 
the right lobe) is more or less enlarged from 
edema. In the chronic cases the capsule 
is generally marked by striations of fibrosis, 
and in the extreme cases a well-marked 
biliary cirrhosis is present. (6) We very 
occasionally open a gall bladder to examine 
its mucous membrane. We feel that the 
cholesterol plaques seen in the so-called 
“strawberry” gall bladder are indicative of 
inflammation. But in view of what we have 
already said about the origin of cholecysti- 
tis in the wall rather than in the mucosa of 
the gall bladder, we feel that we can nearly 
always recognize the signs of its presence 
without opening the organ. As we have 
gained greater confidence in the significance 
of the cholecystographic findings we have 
on several occasions removed gall bladders 
which seemed practically normal on inspec- 
tion and palpation but which microscopical- 
ly showed rather extensive infiltration of 
the walls with polymorphonuclear leuko- 
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cytes, thus verifying the cholecystographic 
diagnosis. If we think of cholecystitis as 
beginning with a peripheral lymphangitis 
in many instances, it is easy to understand 
how early thrombosis of the lymphatic ves. 
sels in such cases will result in an impaired 
concentrating power of the gall bladder. 
with the result that a failure to obtain a 
shadow will sometimes occur even in a com- 
paratively early or mild case of cholecysti- 
tis without much gross pathological change, 

In brief, in a series of seven hundred 
cases which have been examined by chole- 
cystography we have found this method 
more accurate than any other. In several 
instances it has furnished positive evidence 
of the nature of the patients’ trouble when 
clinical evidence was misleading, as, for 
example, in two cases of pain in the left 
upper quadrant. In both of these cases 
evidence of disturbed function of the gall 
bladder was obtained by cholecystography 
and the removal of chronically inflamed 
gall bladders relieved the symptoms. Our 
percentage of correct diagnoses by this 
method still averages 93 per cent. 

Since the beginning of our work on chole- 
cystography an effort has been made to find 
a substance which would not only prove 
practical for visualizing the gall bladder 
but would also give sufficient color to the 
blood serum to permit its use as a test of 
hepatic function, in a manner similar to the 
test devised by Rosenthal’ with the use of 
phenoltetrachlorphthalein. The substances, 
however, which we have used chiefly for 
cholecystography have been tetraiodophe- 
nolphthalein and tetrabromphenolphthalein. 
These substances do not stain the serum 
sufficiently to be easily recognizable in it 
even after alkalinization. Their isomeric 
compounds, however, have a more intense 
color. The structural formule of tetra- 
iodophenolphthalein and of its isomer, 
phenoltetraiodophthalein, are as follows: 


9 ROSENTHAL, S. M.: An Improved Method for ce 
Phenoltetrachlorphthalein as a Liver Function ies 
Jour. Pharm. and Exper. Therap., 19 :385-391 (June), 
1922. 
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Fig. 4. Color of blood serum after injection of sodium phenoltetra- 
iodophthalein and after alkalinizing the withdrawn serum by the addition 
of sodium hydroxide. The first three tubes illustrate the color obtained 
in the serum after the intravenous injection of 0.0275 gm. per kilogram 
of body weight. At the end of one hour another dose of an equal amount 
was injected. After two hours. therefore, the color of the serum after 
alkalinization was a little more intense than after one hour. 
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Naturally, therefore, after finding that 
tetraiodophenolphthalein was a safe and 
practical agent for rendering the gall blad- 
der visible, we turned to its isomer, phenol- 
tetraiodophthalein, as a substance which 
might make possible the simultaneous per- 
formance of a test of hepatic function and 
cholecystography. In an article published 
last September we” reported that good 
cholecystograms could be obtained with this 
substance. Unexpected difficulty, however, 
was encountered in the preparation of this 
substance in satisfactory quantity, and this 
has delayed the progress of the investiga- 
tions of it as a means of testing hepatic func- 
tion." We are now prepared to state, how- 
ever, that the sodium salt of phenoltetraio- 
dophthalein not only makes possible the vis- 
ualization of the gall bladder, apparently 
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equally as well as its isomer, sodium tetraio- 
dophenolphthalein, but it also stains the se- 
rum sufficiently to enable its detection after 
alkalinization. Probably the same princi- 
ples of technic can be applied to its quantita- 
tive recognition and to the evaluation of the 
results as are used in the Rosenthal test. 
The color obtained, however, is slightly 
more purple than that due to phenoltetra- 
chlorphthalein. Roentgenograms of the gall 
bladder of nearly maximum intensity have 
been obtained in normal subjects within 
four hours after injection of 0.055 gm. per 
kilogram of body weight. No general toxic 
reactions have occurred so far in any of the 
patients who have been injected, but there 
has been a slightly greater tendency to ve- 
nous thrombosis at the site of injection, al- 
though apparently this complication can be 
obviated by washing out the vein with physi- 
ological saline solution immediately after 
the injection. We do not feel that we yet 
have sufficient knowledge to recommend the 













use of this substance as a substitute for so- 
dium tetraiodophenolphthalein for chole- 
cystography, and we are presenting this in- 
formation only as a preliminary report. It 
is possible, however, that further work with 
it will show that, because of possibly faster 
excretion through the liver, it will shorten 
the time now required for a cholecysto- 
graphic examination by the use of sodium 
tetraiodophenolphthalein. It may also be 
possible to secure equally good cholecysto- 
grams with much smaller doses of this sub- 
stance and thereby to eliminate practically 
all toxic symptoms. 

We have not yet tried giving it to patients 
by mouth because we have not yet been able 
to obtain enough of it to carry out any more. 
than preliminary observations. It seems 
reasonable to expect, however, that this sub- 
stance will prove just as satisfactory for 
oral administration as sodium tetraiodophe- 
nolphthalein. It is, of course, not yet cer- 


RADIOLOGY 


tain what advantage there may be due 
the fact that by means of sodium phenol. 
tetraiodophthalein hepatic functional tegs 
can be performed in addition to cholecys. 
tography. The ultimate appraisal of the 
value of tests of hepatic function based on 
the excretion of dyes by the liver seems yp. 
certain, in view of the conflicting literature. 
Another feature, however, of sodium phe. 
noltetraiodophthalein is that, in addition ty 
being excreted in sufficient amount through 
the liver to give excellent cholecystograms, 
it is also excreted in sufficient amount 
through the kidneys to enable its recogni. 
tion colorimetrically in the urine after al- 
kalinization. Thus, it seems probable that 
by the use of a single dose of this substance 
simultaneous observations can be made of 
the renal function, of the hepatic function 
and of the condition of the gall bladder, a 
combination of observations which hitherto 
has been impossible with a single substance. 








Gall-bladder examinations.—The author re- 
ports variations from the supposed normal in 
the position of the gall bladder, as observed in 
a series of 500 gall-bladder examinations with 
tetraiodophenolphthalein. He states that in the 
last 200 cases the gall bladder has been sharply 
and distinctly outlined in 90 per cent of all the 
normals. In position he finds the average gall 
bladder much lower than either the text books 
or previous reports would indicate. In 75 per 
cent of the cases, the organ extends below the 
lower limits of the hypochondriac and epigas- 
tric regions. Usually it descends into the um- 
bilical region and often into the right lumbar 
region. Not infrequently it extends outward far 
beyond the supposed normal limits, reaching 
almost, or quite, to the axillary wall of the 
abdomen. It is suggested that many gall-bladder 
shadows are masked by the spine shadow and 
that films made with the patient rotated slightly 
to the left will show many such gall bladders 





which would be missed in the straight prone 
position. A range of motion is reported, with 
posture, of from one to four inches. Differen- 
tial diagnosis of lesions in low gall bladders is 
emphasized. Reasons for failure to obtain a 
gall-bladder shadow are analyzed and the im- 
portance of liver disease, as well as obstruction 
of the bile passages and inspissation of bile and 
mucus in the gall bladder and ducts are men- 
tioned. The author states that in the presence 
of jaundice the gall bladder never outlined with 
the dye, regardless of the cause of the jaundice. 
Failure of capsules or pills to dissolve is also 
mentioned as a frequent source of failure to fill 
when the oral method is used. This method was 
the one used in all the cases on which this article 
is based. 
Cuares D. Enrietp, M.D. 
The Gall Bladder as Revealed by the Roent- 


gen Ray. Sidney Lange. Jour. Am. Med. Assn., 
Dec. 26, 1925, p. 2021. 
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THE EVOLUTION OF EARLY TO LATE GALL-TRACT DISEASE * 


A BRIEF CONSIDERATION OF ITS DIAGNOSIS AND TREATMENT 


By B. B. VINCENT LYON, M.D., Puiapetputa, Pa. 


paper, it is obvious that any dis- 

cussion of the medical diagnosis of 
gall-bladder disease must be the merest 
outline of the methods to be employed. 
Nor is it possible to discuss as fully as the 
subject justifies, the interpretation of find- 
ings by these various methods. Further- 
more, it must be understood that too much 
emphasis in past years has been given dis- 
ease of the gall bladder itself without 
sufficiently realizing the importance of rec- 
ognizing what associated conditions are 
present in the liver and bile ducts, as well 
as those viscera whose veins empty into the 
portal circulation. 

For generations, history and physical ex- 
amination was the limit of our diagnostic 
endeavor and must still remain the corner- 
stone in diagnosis. The introduction of 
surgery for the gall bladder, about sixty 
years ago, permitted visual and _ tactile 
proof of the grosser lesions. This pioneer 
work of a few surgeons gradually devel- 
oped a larger surgical recognition of “liv- 
ing pathology.” This was a great advance. 

To-day, we have a practical means of 
investigating “living histology” during the 
early breeding periods of the disease which 
can be compared with the findings in later 
stages. This method lies in the recognition 
of the type, degree and source of epithelial 
exfoliation seen in the microscopic study 
of duodeno-biliary tract aspirates. To the 
educated eye of the trained observer the 
various microscopic pictures give reliable 
diagnostic values which are not revealed to 
the inexperienced eye of the tyro. Such 
diagnostic evidence can be obtained only 
by expert use of the duodenal tube, and, 
when positive, serves to correlate or inter- 
pret a doubtful history and negative physi- 
cal examination. 


Ly to the limitations of a short 
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In the early beginnings of cholecystitis 
or choledochitis, the reaction to low grade 
inflammation or sub-infection is at first a 
catarrhal process involving the mucous 
membranes, with an outpouring of mucus, 
abnormal denudation of gall-tract or duode- 
nal epithelium, and abnormal numbers of 
bile-stained lymphocytes or polymorphonu- 
clear leukocytes, depending upon the de- 
gree and acuteness of the inflammation. In 
many instances, the process in this early 
stage is purely catarrhal, but may involve 
any portion of the gall tract from liver cells 
down to the termination of the common 
duct. If the latter predominates, obstruc- 
tion of the choledochus takes place and ca- 
tarrhal jaundice ensues. 

The genesis of this condition is well un- 
derstood, but the danger of this apparently 
benign disease has been too lightly regard- 
ed. If allowed to run its natural course of 
a week to a month, the back pressure of an 
obstructed excretory system may produce 
extensive damage to liver and pancreatic 
cells, and, to a less extent, gall-bladder and 
duct cells. It sets the stage for the develop- 
ment of later liver and pancreatic disease 
or dysfunction. Analyze carefully the his- 
tories of cases of well established liver, 
pancreas or gall-bladder disease and note 
the frequency of incidence of an antecedent 
catarrhal jaundice. More doctors should 
realize the efficacy of duodeno-biliary drain- 
age in shortening the duration of this con- 
dition, and thus forestall such damaging 
pressure effects (1). This applies equally 
to the jaundice due to obstruction of the 
minute radicals within the liver which fol- 
lows the administration of many drugs such 
as salvarsan, chloroform, phosphorus, etc., 
and which injures the liver cells if not 
promptly aborted by duodenal drainage 
(2). 

Too few doctors, however, are aware that 
this early catarrhal process may, in certain 





cases, be localized to the cystic duct alone, 
and produce retention of gall-bladder bile 
with resultant damage to the gall-bladder 
mucosa and walls. This condition is accu- 
rately recognizable by only two diagnostic 
procedures: by biliary tract drainage study, 
or by Graham’s cholecystogram method 
(3). But the latter cannot differentiate 
between cystic duct obstruction due to ca- 
tarrh and that produced by adhesions, stone 
impaction, stricture, angulation of duct, etc. 
Cystic duct obstruction due to catarrh gives 
an abnormal drainage sequence and a char- 
acteristic microscopical picture. Either no 
“B” (gall bladder) fraction is recovered, 
or in small amounts only, and preceded 
by discharge of characteristic flocculi, of 
dense yellow-brown mucus, in shaggy, slimy 
masses. Microscopically, this mucus will 
be found unusually dense; often spiralled 
and twisted (by rifling of the cystic duct), 
and encrusted with bile salts; but most im- 
portantly, an oleaginous material (possibly 
a fatty ester) of a pale to bright yellow 
color which melts out into globules, pools 
and lakes. Where infection has taken place 
and the inflammation has progressed beyond 
the catarrhal stage, there will be found, in 
addition, bile-stained colonies of culturally 
viable bacteria, collections of pus cells and 
increased exfoliation of bile-stained col- 
umnar epithelium. I have heretofore de- 
scribed the microscopical picture charac- 
teristic of cholecystitis so that it need not 
be repeated here. Such an expression of 
“living histology” antedates the develop- 
ment of gross “living pathology.” 

The experienced surgeon can recognize 
by sight and touch the obviously diseased 
gall bladder, with thickened or paper-thin 
walls; adhesions to neighboring viscera; 
calculi within bladder or bile ducts, if read- 
ily palpable; enlargement of lymphatic 
glands; the thickened or fibrotic or some- 
times calculus-bearing pancreas; or such 
portions of the liver edge or its inferior or 
supe ior surfaces as visually may indicate 
liver disease. However, all such “living 
pathology” indicates late, rather than early, 
gall-tract disease. In the majority of such 
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cases, diagnosis by X-ray rarely fails qj. 
rectly, or indirectly, to indicate its pres. 
ence; and the microscope and culture tube 
aid us in verifying and classifying post. 
operatively the degree and nature of the 
pathology. In this group of late cases, the 
symptoms and findings are often so classi. 
cal as to make the presumptive pre-opera. 
tive diagnosis of gall-tract disease a rela. 
tively safe one. But too often, even in this 
late stage, there is too little operative recog- 
nition of the presence of associated abdomi- 
nal disease. Many of the unsatisfactory 
recoveries which still follow clean chole. 
cystectomies are due to this fact. 

It is not unusual for focal infections in 
tonsils, teeth, gums, sinuses, bronchial tree, 
etc., to produce gastric or duodenal ulcer, 
cholecystitis, appendicitis and colitis in the 
same patient. This is not clearly enough 
recognized by the majority of doctors to-day 
and should be emphasized. This does not 
mean that infection is the sole etiological 
factor in any of these diseases, although its 
presence can be established in a large num- 
ber. Reference should be made to a recent 
article by Barker (4), in which he touches 
upon the various etiological factors in the 
production of peptic ulcer. To a not in- 
considerable extent, many of these same 
factors apply to the genesis of cholecystitis, 
appendicitis and colitis. The frequent co- 
existence of all of these conditions with foci 
of bacterial infection in neighborhood, or 
remote parts of the body, is being more 
constantly observed. 

So-called acute gall-bladder disease, if 
based upon the teaching of a generation 
ago, really meant chronic gall-bladder pa- 
thology, but associated with historical and 
physical findings representing acute exacer- 
bations, as seen in stone colics and in the 
diffuse tension phenomena acting upon in- 
flamed gall-bladder and duct walls or mu- 
cous membrane or upon inflammatory ad- 
hesions. Such attacks occur most frequent: 
ly in the fourth and fifth decades and we 
find the incidence increased or maintained 
in subsequent decades. 
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Acute appendicitis isa disease most com- 
monly seen in the second and third decades 
and which gradually decreases in incidence 
in its fulminating form as age advances. 
Likewise, acute duodenal ulcer most com- 
monly appears in the third and fourth dec- 
ades and advances to the chronic surgically 
indurated lesion more often after the fourth 
decade. Although the clinical picture of 
well established gall-bladder disease is 
most frequently seen in the fourth and fifth 
decades, we should not lose sight of the fact 
that there is a breeding period of low grade 
mucosal inflammation (usually due to in- 
fection), which may antedate the develop- 
ment of clinical symptoms and signs by 
many years. Eusterman (5), Snyder (6) 
and others have recently reported cases of 
cholecystitis and cholelithiasis occurring in 
youth and early adult life, but these are 
exceptions to the general rule. Such frank 
clinical pictures are comparatively rare, 
yet the breeding period of gall-tract disease 
often begins at an early age. 

How might a new conception of early 
gall-bladder disease, based on present-day 
experience, be expressed? Assuming that 
focal infection in a “dirty” mouth or upper 
respiratory tract can produce disseminated 
infection in the gastro-intestinal tract below 
it, the sequence of events might be outlined 
as follows: The faucial tonsils are the first 
barrier lymphatic glands, the first line of 
defence against bacterial invasion from 
without. In sequence, come the lingual ton- 
sils and adenoids, and the glands at the 
roots of the bronchial tree might appropri- 
ately be called the “bronchial tonsils.” Be- 
low the mouth, in the gastro-intestinal tract, 
there are no important lymphatic tissue 
defences until the intestines are reached. 
If the appendix has any function, it might 
be considered as an accessory lymphatic 
gland and in the frequency of its infection 
might be called the “abdominal tonsil.” 
How often do our histories record recurrent 
attacks of acute follicular tonsillitis in 
childhood and early adult life, which lessen 
gradually in frequency and severity as age 
advances? During this early period, the 











EVOLUTION OF EARLY TO LATE GALL-TRACT DISEASE 281 





tonsils react by inflammatory swelling and 
push out from their distended crypts, muco- 
pus and bacteria which are, to a large ex- 
tent, swallowed. In each successive attack, 
the defensive mechanism of the tonsil be- 
comes progressively injured, and scar tis- 
sue and fibrotic changes develop. At this 
stage, it passes into the concealed focal in- 
fection type which drains into the systemic 
blood and disseminates the infection or its 
toxic products. Thus, infection of the gas- 
tro-intestinal tract takes place by two prin- 
cipal routes: by swallowing bacteria of a 
dosage and virulency beyond the power of 
the normal bactericidal barriers, such as the 
gastric juice, the intestinal glands, and the 
tissue resistance of each individual to 
contend with, and, secondly, by way of the 
systemic blood supply. Tissue resistance 
once broken down, such infection, estab- 
lished in the gastro-intestinal tract, is fur- 
ther disseminated by a third route, name- 
ly, the lymphatic channels. Although the 
proof of the selective affinity of various 
bacterial strains for specific tissues within 
the abdomen or joints seems to be well es- 
tablished by Rosenow, it is not unlikely that 
certain bacterial groups or strains can pro- 
duce multiple lesions within the gastro-intes- 
tinal tract, such as peptic ulcer, cholecysti- 
tis, appendicitis, colitis, etc.; but while they 
may attack these various tissues simultane- 
ously, the clinical phenomena representing 
such invasions may not appear simultane- 
ously because of differences in structure of 
these various organs. 

There seems to be more than a casual 
relationship between the frequent co-exis- 
tence of acute tonsillitis and acute appen- 
dicitis in childhood and early adult life; 
likewise, the early beginnings of duodenal 
ulcer (or its usual forerunner, duodenitis) 
and of cholecystitis may occur at this same 
period, although they may not develop rec- 
ognizable clinical symptoms or signs until 
later decades. 

As stated, the reason for this may partly 
lie in structural differences of these various 
organs. The appendix is a small hollow 
tube with a narrow lumen and relatively 
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inelastic walls, richly furnished with lym- 
phoid tissue, which in the stage of acute 
catarrhal appendicitis swells with mucus 
and inflammatory edema, and produces ten- 
sion phenomena at a far earlier period than 
can occur in the larger and more elastic 
walled duodenum or gall bladder. This 
attracts our attention the more readily to the 
clinical syndrome of acute appendicitis that 
is rarely misunderstood to-day. Further- 
more, the appendix occupies a position 
within the abdomen that is more readily 
accessible to palpation, and in acute appen- 
dicitis mistaken diagnoses are comparative- 
ly rare, except in diaphragmatic and sub- 
diaphragmatic pleurisy, in right renal cal- 
culus with pyelitis, or in the crises of cere- 
brospinal syphilis. On the contrary, the 
gall bladder is shielded by the right cos- 
tal arch and the overhanging edge of the 
liver, and is, with the duodenum, a region 
more difficult of palpation, so that the 
earlier beginnings of catarrhal duodenitis 
and cholecystitis usually give negative 
physical findings. Too frequently, upper 
right quadrant exploration during an ap- 
pendectomy reveals to the surgeon perfectly 
normal appearances as regards the gall- 
bladder serosa and walls, and this early 
stage of catarrhal cholecystitis escapes sur- 
gical recognition. Yet, by means of the 
duodenal tube and the microscopic study 
of gastric, duodenal and biliary tract fluids, 
we find the evidence of the inflammatory 
and exfoliative cellular processes which are 
taking place, but which may be limited to 
the mucous membrane. This stage of chole- 
cystitis, when so recognized, is to be con- 
sidered as a non-surgical disease, and read- 
ily curable by a properly planned course of 
duodeno-biliary drainage. 

If not so treated, however, as the semi- 
decades pass, a group of digestive symp- 
toms gradually develops and masquerades 
under such mistaken diagnoses as “ner- 
vous indigestion,” “biliousness,” “fermen- 
tative dyspepsia,” etc. The symptoms are 
varied and vague and the patient is dieted 
and drugged or ignored until, by de- 
grees, a symptom group of the ulcer syn- 
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drome, on the one hand, or the sense of 
fullness and pressure, or pin-and-needle 
darting pains in the region of the gall blad. 
der, or above the right costal margin, may 
develop. Here too, physical findings may 
often be negative, X-ray diagnostic signs 
uncertain, and surgical exploration may 
still disclose no recognizable pathology as 
viewed from the serosal surfaces. The 
stages described above represent the breed. 
ing period of cholecystitis, cholelithiasis, 
choledochitis, of duodenitis and ulcer in. 
volving their respective mucous membranes, 
Perhaps pancreatitis could be included 
here. Only the duodenal tube, the micro- 
scope, the culture tube, and, most impor- 
tant, the experienced observer, will recog. 
nize this early stage. 

The symptoms now progress to more se- 
vere upper right quadrant pain attacks, 
colics and pseudocolics, accompanied by 
nausea and, less frequently, vomiting; with 
upper abdominal gaseous distention and 
belching during the intercurrent periods, 
and more violently before each impending 
attack. By degrees, adhesions develop be- 
tween duodenum or colon or omentum and 
the gall bladder or inferior surface of the 
liver. Pain is now more frequently re- 
ferred around the costal margins or to 
either shoulder or shoulder-blade, but more 
commonly the right. At this stage, if the 
patient is examined during the interval pe- 
riod, the physical findings may often still 
be relatively negative. There may be no 
muscle rigidity or spasm or palpability of 
the gall bladder with localized tenderness, 
or leukocytosis as is commonly seen during 
the acute exacerbations; but the associated 
findings may, and frequently do, point to 
gall-tract disease now well established, in 
which the liver, ducts and pancreas, as well 
as the gall bladder, are involved. Deep 
thumb pressure under costal margins may 
be greater under the right ribs. The ulnar 
concussion test is more often definitely posi- 
tive. Examining along the course of the 
right intercostal nerves, tender points be- 
tween the fourth and fifth anterior inter- 
spaces may often be found which may be 
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raced outward and upward to the spine, 
where localized thumb pressure produces 
definite wincing. By this time, there may 
be evidence of chronic jaundice in the form 
of increasing sallowness or swarthiness of 
the skin; the presence of young and old 
angiomata, or abnormal freckling or “liver 
spots” on “un-sun-exposed” areas; and per- 
haps suggestive evidence of portal obstruc- 
tion in capillary anastomoses and telangiec- 
tases above the costal margins. The clini- 
cal test (7) for upper right quadrant adhe- 
sions by means of the tuning fork will usu- 
ally be positive. This test, so easy of per- 
formance, checks favorably with the X-ray 
evidence of a deformed duodenal cap (8), 
and is capable of final proof at the operat- 
ing table. At this stage, gall-tract disease 
is well established. 

The calculus-bearing period begins early 
and is recognizable as a potential lithiasis 
only by the microscopic findings of showers 
of precipitated crystalline elements in the 
bile fractions. No other means will dis- 
close their presence. From these micro- 
scopical beginnings, gall sand and, later on, 
formed calculi develop by gradual crystal- 
line accretion, which frequently occurs in 
definite lamine. Whether these microscopic 
precipitations of crystals represent poten- 
tial stone formation within the catarrhal 
or hyperconcentrating gall bladder. alone, 
or whether, due to some inherent (but 
as yet unknown) defect in liver cells, 
these crystals are thrown out of solution 
within the duct radicals, is a problem await- 
ing final solution. We have considerable 
microscopical evidence from studies of sev- 
eral thousand bile specimens which suggests 
that the latter possibility may obtain in 
many cases. Over-rich cholesterol or cal- 
cium diets may account for some of it. 

After calculi of gross size have devel- 
oped, the stone colic phenomena shortly 
follow if the gall bladder is inflamed. The 
clinical picture of typical gallstone colic 
requires no description here, nor can a dif- 
ferential discussion of the diagnostic inter- 
pretation of frank skin and scleral jaundice 
find room in this paper. There is, however, 
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a condition of a pseudocolic type that in 
some instances is entirely dissociable clin- 
ically from that of gallstones. I have re- 
ported such cases (9). The mechanism by 
which this colic-like pain is produced has 
been attributed to simultaneous spasm or 
contractural effort of the gall bladder act- 
ing against a tonically contracted sphincter 
of Oddi, with a rise of intraduct or intra- 
cystic tension acting upon inflamed mucous 
membranes; or to irregular spasmodic con- 
tractural effort on the part of an inflamed 
gall bladder acting against a cystic duct 
obstruction. 

In chronic cholecystitis there are other 
diagnostic aids of great importance. The 
expert roentgenologist may visualize posi- 
tive or negative stone shadows in approxi- 
mately 50 per cent of cases or the shadow 
of a thickened gall-bladder wall. Where 
these findings are absent, evidences of de- 
formity of duodenal cap by adhesions, or 
duodenal irritation producing reverse peri- 
stalsis, often associated with hypermotility 
of the jejunum and ileum, are frequently 
and rightly interpreted as indirect signs of 
cholecystitis. The development of Gra- 
ham’s method of cholecystography, as 
demonstrated in this symposium, marks a 
splendid advance in the recognition of gall- 
bladder pathology. Since it furnishes a 
silhouette of the gall bladder and evidence 
of the elasticity or contractility of its walls 
and the patency or permeability of the cys- 
tic duct (and perhaps the conductivity of 
the halogen radical by way of the serosal 
blood or lymph channels), it is capable of 
recognizing, in a more definite and convinc- 
ing way than heretofore, late pathology of 
a surgical degree; but because it gives no 
information as to what is the state of mu- 
cosal integrity, it still misses recognition of 
the early cases during the breeding period 
because the wall of the gall bladder has not 
become sufficiently damaged. In our cases 
referred for surgery after total clinical 
study, our biliary tract drainage findings 
have almost always told us whether or not 
the gall bladder is inflamed or infected or 
calculus-bearing, whether the common duct 
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is patent, whether the cystic duct is obstruct- 
ed or permeable, and, furthermore, can dis- 
tinguish between various types of cystic 
duct obstruction, one of which (the catar- 
rhal obstructive type) is amenable to non- 
surgical measures. Our drainage findings 
may likewise disclose whether or not there 
is microscopic duodenal retention of 15- 
hour food remnants due to adhesions, an- 
gulations or diverticula. The two latter 
conditions, however, are more definitely 
recognized by X-ray study than by any 
other single pre-operative procedure; the 
duodenal tube can only suggest these condi- 
tions but cannot differentiate them. 

Among other tests, the most important 
is the detection of abnormal amounts of 
bilirubin in the blood by the van den Bergh 
test (10) or by the Bernheim icterus index 
(11), both of which will establish the pres- 
ence of a latent jaundice. Such a bilirubi- 
nemia may be a significant finding in a clin- 
ically doubtful cholecystitis, as well as in 
various forms of hepatitis or cirrhosis or 
cancer. In the latter groups, the Rosenthal 
dye test with bromosulphalein (12), espe- 
cially if combined with the duodenal intu- 
bation control method of Aaron, Beck and 
Schneider (13), or of Piersol and Bockus 
(14), is a distinct help in recognizing asso- 
ciated impairment of the excretory function 
of the liver. 

The most important need in gall-tract dis- 
ease is its early recognition, at a time when 
appropriate measures to prevent late pa- 
thology can be undertaken with success. 
These cases must be studied thoroughly, 
utilizing all of our diagnostic procedures. 
The results of appropriate examinations of 
the urine and stools, of blood chemistry and 
serology, should be added to the diagnostic 
data furnished by the history and by the 
physical and X-ray findings. But, in my 
opinion, there is no procedure so capable 
of recognizing the early beginnings of a 
cholecystitis, involving its mucous mem- 
brane, as the intelligent study, by an expert, 
of the microscopy, chemistry and _ bacteri- 
ology of the duodeno-biliary aspirates. 
Accurate quantitative methods of analyzing 
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the chemistry of normal and abnormal bile 

fractions are still lacking, but it is to be 
hoped that the clinical researches now he. 
ing undertaken, particularly by McClure 
and his associates (15), will shortly show 
us the way. 

The second point is to differentiate prop- 
erly between the medical and surgical gall 
bladder. Our experience (9) has convinced 
us that when recognized early and treated 
on a comprehensive non-surgical basis with 
sound dietetics and the use, but minimal 
use, of appropriate therapy by mouth, the 
eradication of removable foci of infection, 
the exhibition of vaccines prepared from 
such multiple foci, and featured by inten. 
sive drainage of the biliary tract system, 
these earlier cases of gall-bladder and gall- 
tract disease can be cured, and the function 
of such gall bladders restored to normal. 

Finally, by means of these various diag- 
nostic aids, the surgical gall bladder with 
recognizable gross pathology and destroyed 
function, can be segregated from the former 
group. Such cases should be referred for 
a cholecystectomy to break the first of three 
vicious circles which have recently been de- 
scribed (16), but surgical drainage of the 
common duct, except in the presence of 
stricture or an otherwise obstructive lesion 
to excretion, should be discontinued and re- 
placed by drainage by means of the duode- 
nal tube, a safer and more effective meth- 
od. All cases sent for surgery of the gall 
tract should have a short period of pre- 
operative non-surgical drainage to prepare 
the operative field and aid in detoxicating 
the patient by lifting some of the lead from 
the liver, heart and kidneys; and a period 
of post-operative non-surgical drainage, 
when necessary, to take care of residual 
liver or duct inflammations or infections 
and prevent a relapsing angiocolitis. 
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Bactericidal action of radiation in cervical 
carcinoma.—Ruge and Philipp (Bumm’s Clinic 
in Berlin) have worked out a virulence test for 
germs in cases of cervical carcinoma. They 
claim that the mortality in patients with carci- 
noma of the uterus is due to secondary infection 
caused by virulent germs growing on the necrotic 
cancer tissue. The indication for operation is, 
therefore, based on the above-mentioned test. 
The value of the test has been questioned by 
other investigators and Zacherl has undertaken 
a series of experiments to be able to form an 
opinion of his own. He states that the test is 
a very valuable help although not an absolute 
indicator. Not in all cases with a positive test 
did infection occur, but it is certainly a sign 
of warning. The two-stage operation is advo- 
cated: first, cauterization of the tumor, to be 
followed after the wound is cleaned, by radical 
hysterectomy. Radiation treatment in medium 
doses of very short wave length seems to reduce 
the virulence of the germs, as shown by the 
Philipp test before and after the exposure. Great 
care has to be taken not to over-dose and so 
injure the tissue. 


E. A. Ponte, M.D. 
The Influence of Radiation on Philipp’s Viru- 


lence Test in Cases of Cervical Carcinoma. 
H. eae Strahlentherapie, 1925, Vol. 20, 1, 
p. 57. 


Carbuncles and erysipelas. — The author 
reports treatment of seventeen large carbuncles, 
since his last report. He also reports two cases 
of erysipelas, and mentions the treatment of 
chronic parotid gland infection. In carbuncles 
he uses a 9 in. gap, 4 ma., 8 in. distance, 9 mm. 
of Al. and 8 min. time. The first treatment in- 
cludes an area of healthy skin an inch outside 
the inflamed area. The later ones are confined 
to the center of the lesion. Incision is made as 
soon as any softening occurs. Small incisions 
seem better than large ones. A second dose is 
siven after four days, with the same factors but 
half the time. A third dose is given several days 
later, if indicated. In all but two cases the pain 
was relieved, breaking down was hastened and 
facilitated, and healing was made less prolonged. 
In two cases, both on the back of the neck, in 
which treatment was administered early, no ben- 
efit was obtained. In all the others, benefit was 
prompt and striking. Two early cases of ery- 
sipelas were treated with unfiltered ray, with 
good results. Cases of chronic parotid gland 
infection in children responded well. 

CuHares D. Enrietp, M.D. 


Roentgen Ray in Treatment of Local Inflam- 
mations, Cellulitis, and Carbuncles. Fred M. 
Hodges. Jour. Am. Med. Assn., Oct. 24, 1925, 
p- 1292. 








A CLINICAL STUDY OF CHOLECYSTITIS WITH THE AID OF 


CHOLECYSTOGRAPHY * 
By OSCAR C. ZINK, M.D., Washington University School of Medicine, St. Louis, Missourr 


RIOR to the advent of gall-bladder 

visualization by the Graham-Cole- 

Copher method, the roentgenologic 
evidence of cholecystic disease was very 
scant, and consisted chiefly in the visualiza- 
tion of gallstones having sufficient calcium 
to be opaque. George, Kirklin and Arens 
have attached great significance to the visu- 
alization of the gall bladder in pathological 
cases by virtue of its intrinsic density or 
viscosity of contents, and recently Arens 
has noted positive gall-bladder shadows in 
88 per cent of 25 operatively confirmed 
cases. Great stress is also laid upon the 
secondary indications, i.e., imprints on con- 
tiguous structures, duodenal fixation and, 
in a lesser measure, “duodenal churning.” 
It has been our experience that the visuali- 
zation of the gall bladder without dye, while 
occasionally seen in gall-bladder disease, 
not infrequently occurs in normal cases. 
This also applies to the indirect signs. 
Carman has demonstrated definite gall- 
bladder shadows in cholecystectomized pa- 
tients. Mills often remarked that “gall- 
bladder secondaries” occur so seldom when 
actual gall-bladder disease is present, that 
when they do occur their value is question- 
able. 

The greatest value of any diagnostic 
measure is proportional to its power to 
diagnose disease in its incipiency, thereby 
favoring early eradication. The presence 
of indirect signs of gall-bladder disease 
necessarily implies chronic inflammation, 
with adhesions. It is impossible for these 
signs to be present in an early cholecystitis 
in which only microscopical evidence of an 
interstitial or mucosal inflammation exists. 
In cholecystography we have a method that 
will give reliable information in these cases, 
and, as our interpretive acumen increases, 
should be more readily recognized. It is 
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only a question of time until the full poten. 
tialities are recognized and developed. 

The two methods of dye administration 
now chiefly employed are oral and intra. 
venous. The latter is the method of choice 
in cases not presenting any of the following 
contra-indications: 


Obstruction of the common duct. 
Extensive hepatic destruction. 
Hypertension. 

Cardiac disease, especially auricular 
fibrillation, or cases in which 
there is extensive myocardial 
damage. 

5. Hyperthyroidism. 
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The diagnostic value in the oral admin- 
istration is greatly decreased because of 
the attendant variable factors that must be 
given consideration before a definite opin- 
ion can be given. The amount of dye ab- 
sorbed is dependent upon the dissolution 
of the capsules within the bowel and its 
absorption there. Thence it is probably 
carried to the liver through the portal cir- 
culation, and its entrance into, and elimi- 
nation from, the gall bladder is in the man- 
ner described after intravenous injection. 
A routine film should be made the morning 
of the examination to determine the pres- 
ence, degree of disintegration and position 
of the capsules. 

The presence of inflammatory disease in 
the small or large bowel may delay absorp- 
tion or deoompone the dye, or the small 
intestinal and colonic motility may be too 
rapid to allow sufficient time for absorption. 
The tendency to diarrhea is frequently pres- 
ent after oral administration, and this is 
augmented by the achylia and associated 
diarrhea often present in cases of cholecys- 
titis. Capsules not infrequently disintegrate 
in the stomach, and are either vomited or 
combine with hydrochloric acid to form an 
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Twenty-one hours after oral administration 
Nega- 


Fig. 1. 
of 5 grams of sodium tetraiodophenolphthalein. 
tive stone in fundus. Operatively confirmed. 


insoluble acid salt. This method is to be 
relied upon only in cases presenting— 


1. Normal shadow. 

2. Presence of stones (negative or posi- 
tive). 

3. Topographical defects (pericholecys- 
titis). 


In early pathological cases in which the 
diagnosis is dependent chiefly upon the 
density of the shadow and the gall-bladder 
motility, intravenous administration must 
be resorted to, so that a known amount of 
dye enters the blood stream. A great deal 
of accuracy in the diagnosis of early gall- 
bladder disease must be sacrificed if the 
more simple method of oral administration 
is employed. Questionable findings fol- 
lowing oral administration should always 
be checked with the intravenous method. 
In 150 oral administrations 10 per cent of 
the patients were nauseated and vomited: 
about 25 per cent had mild epigastric dis- 
comfort, lumbar pain and mild diarrhea. 

The chief objections to the intravenous 
method held by many workers are: reac- 
tions, phlebitis, and tissue necrosis at the 
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Fig. 2. Eight hours after intravenous administration 
of 3.5 grams of sodium tetraiodophenolphthalein. Lo- 
calization of positive stone shadows found during rou- 
tine gastro-intestinal examination. Operatively con- 
firmed. 


point of injection due to extravasation. 
Our experience in 513 cases has not sub- 
stantiated these claims. Since we have con- 
fined ourselves to the use of the sodium salt 
of tetraiodophenolphthalein entirely, there 
have been no reactions of importance and 
no local tissue changes at the point of injec- 
tion. The latter assumes that the same 
meticulous care is employed which should 
be used in all intravenous administrations. 
Being convinced of the innocuousness of the 
intravenous, and the often uncontrollable 
factors entering into the oral method, it 
seems logical that the latter should be con- 
fined to those patients presenting any of the 
contra-indications previously cited. 

The diagnosis of gall-bladder disease by 
cholecystography is dependent upon the 
following well-known principles: 


1. Excretion by the liver. 

2. Patency of the cystic duct. 

3. Mucosal concentrating ability of the 
gall bladder, which is largely de- 
pendent upon the condition of the 
regional lymphatics. 


Any variation of these conditions will be 
reflected immediately in the presence, ap- 
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pearance, density or motility shown by the 
gall-bladder shadow. 

Failure to secure a shadow in the pres- 
ence of a standard technic indicates— 


Cystic duct occlusion. 

Hepatic insufficiency (atrophy, cir- 
rhosis, etc.). 

Small, sclerotic gall bladder with 

obliterated lumen. 

Cystic-lymphatic damage. 

Failure of dye absorption (when 
given orally). 


In the absence of any of the above con- 
ditions, the time of appearance, density and 
motility of the gall-bladder shadow are in- 
direct indications of the pathologic condi- 
tion of the mucosa. In time, as we learn 
more of the normal physiology of the gall 
bladder, early departure from the normal 
will be more readily appreciated. It is 
then that the full value of cholecystography 
will be realized. 

Soon after injection the liver begins to 
excrete the dye, and normally at the four- 
hour period a well defined gall-bladder 
shadow is visible. At eight hours there is 
usually a decrease in size and an increase 
in density, producing the best shadow visi- 
ble at any period. At twenty-four hours 
the size and density of the shadow are great- 
ly reduced, often with complete disappear- 
ance. With a pathologic mucosa this se- 
quence is not observed. There is no, or 
little, variation in density and the best 
shadow may be very faint. Of paramount 
importance is the variation in size through- 
out the series, indicating a flexible wall. 
Topographical defects, hour-glass contrac- 
tures, dislocation of the fundus by extrinsic 
adhesions need no further explanation. 

A study of patients with reference to 
habitus, according to the work of Mills, 
shows that bodily type influences gall-blad- 
der motility. Often an unusually long, 
persistent shadow is seen in asthenics, in 
which there is a general visceral hypotonia; 
whereas a rapid motility is frequently ob- 
served in hypersthenic types. Of more 


importance is the time of appearance of 
the best shadow, and whether there is a gen- 
eral delay of the cycle. Our experience 
has been that the very early “strawberry 
types’ of gall bladders show a marked inhi. 
bition of the concentration phenomenon, 
and often only a delayed appearance of 
the shadow. We have become convinced 
through operatively confirmed cases that a 
gall bladder whose shadow is faint or ab. 
sent until the 24-hour period, will probably 
show microscopic, if not gross, evidence of 
mucosal pathology. Sedimentation of the 
dye in the fundus has been frequently ob. 
served in these cases; but its significance, 
although not established, is probably a slug. 
gish motility. 

The emptying of the gall bladder is now 
generally conceded to take place via the 
cystic duct. Sweet stands almost alone in 
his contention that the anatomic relation- 
ship of the cystic duct with its valves and 
the ampulla make this impossible. The 
work of Copher, in which the common duct 
was ligated after the production of shadows 
in animals and the retention of these shad- 
ows until the death of the animals some 
days later, proves conclusively that the bile 
escapes through the cystic duct. Silverman, 
and later Stewart, have shown a great re- 
duction in size of the gall-bladder shadow 
following magnesium sulphate administra- 
tion through a duodenal tube, the same phe- 
nomenon occurring within from one to two 
hours following a meal rich in fats. 

With the older methods, the diagnosis of 
stones was practically limited to those 
having a sufficient calcium content to be 
opaque. As a result, the cholesterin stone 
cases, which constitute a large percentage, 
were wanting of a positive diagnosis. Ex- 
clusive of a cystic duct occlusion with the 
failure to obtain a shadow, negative stones 
are visualized in one of two ways: (1) Pro- 
duction of a mottled appearance throughout 
the gall-bladder shadow; (2) Peripheral 
absorption of the dye by the stones, produe- 
ing a faint calcified ring with a negative 
center. The latter is suggested because of 
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Fig. 3. Four hours after intravenous administration 
of 3.5 grams of sodium tetraiodophenolphthalein.  Peri- 
cholecystitis, with topographical deformity of fundus. 
Clinical diagnosis of duodenal ulcer. At operation, no 
ulcer was found, but extensive pericholecystitis, with 
involvement of duodenal cap. 


a case in which no stones were visualized, 
and subsequently were seen as calcified 
rings with negative centers following chole- 
cystography. 

Clinical diagnosis of gall-bladder disease 
is never simple in the sense that there is a 
definite symptomatology, but each case pre- 
sents a new differential problem. The term 
“right upper quadrant” disease covers a 
large number of possibilities, including 
chiefly gastric or duodenal ulcer, appendi- 
citis with referred pain and gastric reten- 
tion, spinal lesions. May I digress here a 
moment in stressing the last named? Just 
recently cholecystography was done on a 
female patient who had been treated three 
to four years for cholecystitis. A normal 
shadow resulted, but there was a complete 
obliteration of the dise between the first and 
second lumbar vertebra, doubtlessly ac- 
counting for her pain. Another had her 
gall bladder removed, following which 
there was only a transitory relief of symp- 
toms. Subsequent examination of the spine 
revealed a dorsal Pott’s disease. 

In the past, very infrequently the diag- 
nosis of cholecystitis without demonstrable 


Fig. 4. 
film showing persistence of the deformity but a flexible 
gall bladder, because of great reduction in size. 


Same case as shown in Figure 3. Ejight-hour 


stones has been made before there was ex- 
tensive and irreparable damage to the gall 
bladder and liver. Graham and his co- 
workers have shown clinically and experi- 
mentally that cholecystitis does not exist 
without hepatitis, characterized clinically 
by an enlarged, tender liver, fever and 
leukocytosis, and microscopically by an ex- 
tensive pericholangitis with round-cell in- 
filtration. The infection invariably begins 
in the liver, carried there from some dis- 
tant focus through the portal system, and 
travels to the gall bladder by way of the rich 
lymphatic supply. Even after eradication 
of the original distant focus, re-infection oc- 
curs from the gall bladder to the liver and a 
vicious circle is established. In contrast to 
the liver, a very vascular organ able to rid 
itself of infection, the gall bladder possesses 
very little reparative power, and remains 
as a constant focus. The removal of such 
a gall bladder does not relieve the chronic 
inflammatory process existing in the liver, 
and doubtlessly accounts for the distressing 
post-operative symptomatology often fol- 
lowing, the duration of which is propor- 
tional to the chronicity of the disease and 
the amount of hepatic damage already pres- 


ent. The recovery of the liver, which has 
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long withstood the bombardment of infec- 
tion from the gall bladder, may take from 
six to eight months, during which period 
the symptoms may be equally, if not more, 
distressing than before the operation. The 
solution is early recognition and surgical 
removal. Medical drainage obviously can- 
not remove the pathology existing in the 
walls of the gall bladder, but it is a valu- 
able adjunct in the treatment of the co- 
existing hepatitis present. The stimulation 
of the sluggish liver cells to activity with 
the increased output of bile accounts for 
the relief of symptoms and the reduction in 
size of a tender, swollen liver. 

Bassler summarizes his experience with 
non-surgical drainage as follows: “The 
less the pathology, the more the benefit.” 
Lyon states: “Cholelithiasis remains en- 


tirely beyond the scope of this treatment.” 
So also, it may be said, when the gall blad- 
der and biliary ducts are chronically dis- 
eased, but little can be expected from this 


form of treatment. 

Cholecystitis can be divided clinically 
into four groups: 

1. Cases in which attacks of biliary 
colic are the prominent feature, with ap- 
parently healthy interim periods. 

2. Cases in which stomach symptoms 
predominate, and the gall-bladder symp- 
toms are of minor importance. 

3. Cases in which the stomach and gall- 
bladder symptoms play an equal part. 

4, Cases in which there is a general gas- 
tric indisposition over a period of years, 
and the gall bladder is silent. 

The last group is the important one to 
recognize if we expect to make an early 
diagnosis of gall-bladder disease. Such 
patients go from place to place, having re- 
peated X-ray examinations, test meals, etc., 
and often—unfortunately—are relegated to 

Many cases of un- 
diagnosed gastro-intestinal disorders fall in 
this group, and it has been our experience 
that a patient returning some months fol- 
lowing an appendectomy, complaining of 
the same symptoms for which he original- 


RADIOLOGY 


ly sought surgical relief, invariably has 
a demonstrable pathologic gall bladder, 
When biliary colic manifests itself the dis. 
ease is well established, and the chances for 
immediate and permanent surgical relief 
are proportionately smaller. 

In cholecystography we have a direct 
method which furnishes diagnostic evidence 
in the chronic but vaguely dyspeptic indi. 
viduals in the beginning of the disease, at 
which time there may be only a pathologic. 
physiologic change. Of a like importance 
is the opportunity afforded for localizing 
tender points as arising from within or with. 
out the gall bladder. The dictum (no long. 
er tenable): “We will do an exploratory 
operation and find out what the trouble 
really is,” falls short in the early cases, 
for even with the gall bladder well exposed 
the surgical finger and eye often fail to de. 
tect an early cholecystitis and occasionally 
small stones. The rule we now follow is 
to remove all gall bladders showing a def. 
nitely positive cholecystogram. 

Next to the bile salts, cholesterol is the 
most important constituent of the bile; from 
a pathologic standpoint it is probably the 
most important. Even though present in 
small amounts, when precipitated it crys 
tallizes about any suitable nucleus (a clump 
of bacteria, desquamated epithelium, etc.) 
and forms stones. The concentration of 
cholesterol present presumably bears little 
relationship to its ability to crystallize, for 
often a high concentration is found with 
no evidence of crystallization and vice 
versa. The relation of the bile salts to this 
phenomenon may be a very important one, 
and we must look to the physiologic chem- 
ists for a solution. Any functional disturb- 
ance which will tend to stagnate the bile in 
the gall bladder probably favors cholesterol 
crystallization. That functional disorders 
do exist, especially in asthenic individuals, 
is certain. The general complaint of bil 
iousness, with an icteric tint to the sclera, 
is often met with. The explanation is prob- 
ably that of an atonic, sluggish gall blad: 
der, which favors bile stasis and absorption 
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of some of its elaborated toxins, probably 
to be re-excreted by the already overworked 
liver cells. The value of the old “chole- 
eogue cathartics” and the newer duodenal 
drainage is evident in these cases, and they 
constitute the largest percentage of their 
clinical applicability. Preventive measures 
applied here will materially decrease the 
subsequent number of chronic gall-bladder 
infections. 

We have performed cholecystography on 
663 patients from the service of the Wash- 
ington University Dispensary, Barnes and 
St. Luke’s Hospitals. The intravenous 
method was used in 513, and the oral in 
150 cases. Of the 131 cases that came to 
operation, 103 gall bladders were removed 
and 97 (or 94.25 per cent) were micro- 
scopically confirmed as pathologic; 28 were 
observed, palpated, considered as normal 
and not removed, making the total number 
of operative confirmations 125, or 96 per 
cent. 

In conclusion, I would like to emphasize 
the value of cholecystography in overcom- 
ing the shortcomings of the older methods 
of examination, and adding to them an 
unprecedented accuracy, thereby favoring 
early recognition and surgical removal of 
diseased gall bladders. 
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THE PRACTICAL VALUE OF THE GRAHAM-COLE METHOD IN THE DIAc. 


NOSIS OF GALL-BLADDER DISEASE, AS COMPARED WITH 


OCTORS Graham and Cole and 
their associates in giving us the so- 


dium tetraiodophenolphthalein test, 
have without question made the most valu- 
able contribution, as far as research is con- 
cerned, that we have had in the history of 
roentgenology. 

A great majority of us have had experi- 
ence by this time in the practical applica- 
tion of this method to the gall-bladder prob- 
lem, and it would seem that this method has 
been universally accepted, but has it met 
with all the anticipated success? 

We, among others, accepted this method 
and began its use with considerable enthu- 
siasm,—perhaps with a greater degree of 
enthusiasm than others because we had 
borne the burden of bringing forth the older 
method of examination. In fact, by our 
persistent claims that the older method was 
a reliable method, we have withstood an 
undue share of criticism, and, at times, 
ridicule. 

If I may be permitted for a moment, I 
should like to review the many phases of 
the older method. In the first place, this 
method has rested upon a firm foundation. 
In fact, it was built upon a fundamental 
law of Roentgen, in which he stated that all 
matter may be photographed on a_photo- 
graphic plate by the X-ray according to the 
molecular weight of the object. 

It must be a true statement, notwithstand- 
ing the many controversial opinions, that 
the normal gall bladder is not routinely 
visualized. This is due to the fact that we 
are dealing with a very thin-walled organ, 
relatively small, which contains in the nor- 
mal no dense material, giving us an organ 
that offers very little obstruction to the 
passage of the X-rays, in contrast with the 
shadow produced by the liver or the adja- 


1 Read before the Radiological Society of North 
America, at Cleveland, Dec., 1925. 
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cent organs. There may be occasional ex. 
ceptions to this rule, but it does not seem 
possible to make visible routinely the nor. 
mal healthy gall bladder. As I have made 
this statement many times in the past, I hesi- 
tate to repeat it, but it is perfectly obvious 
to one whose mind is open to conviction, 
that the moment pathology enters the walls 
of the gall bladder, there is usually in- 
creased density of the wall. These changes, 
in turn, give the changes in the bile, which 
is denser than normal bile unless we have 
obstruction and hydrops, in which case the 
bile is less dense but of sufficient quantity 
to be made visible on the photographic film 
without difficulty. In addition to this, we 
have inspissated bile, and the typical gall- 
stone of varying density and size, and occa- 
sionally, tumor. 

All these factors go to make up a visible 
gall bladder. It is beyond our comprehen- 
sion that one may question these statements, 
and certainly we can assure you that if the 
exceptions are made they are made by indi- 
viduals who have no interest in the problem, 
and whose technical qualifications are such 
that one would not depend a great deal upon 
their observations. 

The secondary evidence has always been 
seriously questioned, but never by those who 
have had intimate study with this phase of 
the problem. Of course, the many changes 
which produce pressure upon the first por- 
tion of the duodenum, or the antrum of the 
stomach, or both, are not necessarily always 
the result of a pathological gall bladder. 
Nor does the accidental filling defect in the 
first portion of the duodenum always mean 
ulcer. bs 

The secondary evidence, in our opinion, 
has proved very valuable, and we place a 
considerable amount of stress upon this ev 
dence. These secondary signs are not accl- 
dental, but are based upon definite, sound 

























So Pg gE SAPS SABER RS TB Dal ee 




















facts, é 
with th 
is one | 
found, 
orosco] 
study ¢ 
do not 
not set 
would 
by the 
ach is 
these : 
so def 
The 
metho 
skill 
never 
lem, ¢ 
probl. 
indivi 
not b 
they | 
bladd 
bladd 
stone: 
in is 
the g 
of th 





fi 
: 











2 
M 
: 
b, 








GEORGE: GRAHAM-COLE METHOD AND OLDER METHOD 293 


facts, and the more one becomes familiar 
with the study of the gall bladder, the more 
is one impressed with these signs. We have 
found, however, that those who use the flu- 
oroscope as a primary examination in the 
study of the gastro-intestinal tract, as a rule, 
do not observe these secondary signs, or do 
not seek for them, and in all probability 
would not be able to detect them. It is only 
by the plate or film method, where the stom- 
ach is not disturbed by manipulation, that 
these secondary signs may be brought out 
so definitely. 

The detection of gallstones by the old 
method depends entirely upon the technical 
skill of the operator. Personally, we have 
never had any fear of the gall-bladder prob- 
lem, and not much relative to the gallstone 
problem, though we frankly admit that an 
individual stone of a cholesterin nature may 
not be made visible; whereas, collectively, 
they give an increased density to the gall 
bladder, interpreted as a pathological gall 
bladder, which may or may not contain 
stones. What your consultant is interested 
in is whether or not there is pathology in 
the gall bladder: the stone element is not 
of the utmost importance, as a rule. 

The changes in the second portion of the 
duodenum are valuable evidence, but here 
again one must be familiar with the appear- 
ance of the second portion of the duodenum, 
which familiarity comes only after studying 
a large series of cases. 

The filling of the ampulla of Vater is a 
minor sign, but one which, in our opinion, 
is always a signal that we may have over- 
looked other more definite evidence. How- 
ever, with all the other signs lacking and 
with this filling, we always feel that we are 
dealing with biliary tract involvement or 
pancreatic disease. 

The last definite evidence that we have in 
the study of the gall bladder is the change 
in the hepatic flexure or proximal portion 
of the transverse colon. So many times this 
has been the only clue to the possibly dis- 
eased gall bladder that we have come to 


place a great deal of stress upon this obser- 
vation. 


We feel that our older method of exami- 
nation is an independent method. It has 
withstood the test of at least ten years of 
extreme controversy and criticism, in many 
instances serious, destructive criticism, and 
there has been no method which could be 
substituted for it until the introduction of 
the Graham-Cole method. It is certainly 
a great pity, and a most astounding fact, 
that the roentgenologists of America during 
all this time have not brought forth a new 
discovery or observation relative to this 
study, with the possible exception of Burn- 
ham, whose observations were confirmed by 
Carman. We have had, on the other hand, 
admirable support from men like Kirklin 
and Arens, at times Cole, and occasionally 
Case. But aside from what these men have 
brought forth, no advance has been made. 
We would be extremely egotistical if we 
thought for a moment that we had discov- 
ered and worked out all the phases of this 
problem, and that there was nothing left for 
others to do. 

We now come to the use of the Graham- 
Cole method and its practical application 
to the study of the pathological gall blad- 
der. Is the Graham-Cole method an inde- 
pendent method of examination? Can we 
obtain from the study of the cholecystogram 
as much positive evidence as we do from 
the older method in the interpretation of the 
abnormal? I should like to answer em- 
phatically that it is not an independent 
method up to the present time, and that it 
yields only certain indirect information, 
with the exception of the question of gall- 
stones, of which I will speak later. 

For a moment, let us consider the admin- 
istration of the salt of sodium tetraiodophe- 
nolphthalein by the oral method from four 
distinct phases relative to its value in diag- 
nosis: (1) The value of the visible gall 
bladder by the “dye” method; (2) The ab- 
sence of excretion of the “dye” in the gall 
bladder; (3) The motility or emptying time 
of the gall bladder relative to the normal or 
abnormal; (4) The visualization of gall- 


stones, 
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(1) We were led to expect, perhaps 
wrongly, that the excretion of the “dye” in 
the gall bladder of normal size, shape and 
position, with a density which, with our own 
control, we can consider essentially 100 per 
cent, revealed what must be considered a 
normal gall bladder. We are prepared to 
state that this appearance of the gall blad- 
der has no bearing upon the question of its 
being normal or abnormal in any way ex- 
cept as to size, shape and location. If this 
is true, we have lost a very important diag- 
nostic sign. 

(2) Relative to the absence or lack of 
excretion within the gall bladder in the indi- 
vidual case, we believe that this has a cer- 
tain amount of value, but the opportunity 
for error because of the absence of the 
“dye” outweighs at the present moment its 
positive value, especially when the “dye” 
is administered orally. 

(3) In going over in detail the use of 
this method with many who have used it 
more extensively than we have perhaps, they 
agree that the emptying time of the gall 
bladder is and will be the important phase 
of the study. We think it is fair to assume 
that if the physiologists are in more or less 
a controversial state regarding the physiol- 
ogy of the gall bladder, it is taking a good 
deal upon ourselves as roentgenologists to 
assume much valuable information in such 
a short period of time relative to the empty- 
ing time of the gall bladder by this new 
method. If one has had experience with 
this, there are many inconsistencies which 
arise which shake one’s confidence in the 
question of motility as having a very serious 
or positive bearing upon diagnosis, at least, 
up to the present moment. If we take away 
this last phase of the study, it would not 
seem to us that the method is an indepen- 
dent one. It is a matter of take or leave 
what suits one’s fancy in an individual case, 
which, on the face of it, proves that this 
method is not reliable and certainly not an 
independent method of examination. 

(4) In spite of what I have said, and I 
hope it is the opinion of the majority that 
these statements are essentially true, we 
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have one important diagnostic value to this 
method, and that is in the detection of 
gallstones. From our experience, we have 
found that with this method we have an wp. 
questioned, sound method of detecting those 
stones, the character of which, due to their 
chemical constituents, has made them inyis. 
ible in the X-ray with our older method,— 
speaking mostly of the pure cholesterin 
stone which we have come to call the stone 
which produces the “negative” shadoy. 
This is not a very good term, but it is a con- 
venient one. These stones are certainly 
made visible by contrast, but here again we 
are depending upon the visibility of these 
stones because of one physical law, and that 
is that two bodies cannot occupy the same 
space at the same time. The bile containing 
the salt of sodium tetraiodophenolphthalein 
cannot occupy the space that is occupied by 
the gallstones. Naturally, we could not de- 
termine this with the older method of ex. 
amination. 

In conclusion, it is our hope that the Gra- 
ham-Cole method will not be used as an 
independent method until such time as its 
various diagnostic phases have been proven 
exact. We feel that the soundest procedure 
to-day in the study of the gall bladder isa 
combination of, first, a thorough examina- 
tion by the older method, and, secondly, a 
substantiation of the various facts obtained 
from the old method, by the use of the Gra- 
ham-Cole method. 


CONCLUSIONS 


(1) The older method of examination 
is the only independent one at the present 
time. 

(2) The older method may be supple: 
mented by the Graham-Cole method: 

(a) To confirm the visible shadow of 

the gall bladder visualized with 
the older method. 
To make visible by contrast stones 
of a cholesterin nature, which 
cannot be detected by the older 
method. 


(6) 
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DISCUSSION 


The Graham-Cole method, espe- 


(3) 


cially the oral administration of the salt of 
sodium tetraiodophenolphthalein, is not an 
independent method of examination. 


(4) The Graham-Cole method is an in- 
dependent procedure if the determination 
of gallstones is the only factor. 

(5) It is the consensus of opinion of 
the pathologists that gallstones are always 
associated with pathology in the gall blad- 


der. 
DISCUSSION 


Dr. C. G. SuTHERLAND (Rochester, 
Minn.): It seems to me that the greatest 
value of cholecystography is in its use in 
the obscure cases; in the Mayo Clinic these 
make up a large proportion of cases in 
which the gall bladder is examined roent- 
genologically. The cases that can be defi- 
nitely diagnosed clinically and those with 
contra-indications, as pointed out by Dr. 
Zink, are not examined roentgenologically. 
If operative findings of duodenal ulcer, 
cholecystitis with stones and appendicitis 
are observed frequently all in the same 
patient, the position of the clinician who 
makes the diagnosis is appreciated. 

Then again, the increased interest in fo- 
cal infection calls more attention to the gall 
bladder, which is known to be the frequent 
focus of infection. The patients with upper 
right quadrant distress, with and without 
definite clinical symptoms, often so puz- 
zling to the clinician, afford an excellent 
series of cases to demonstrate the value of 
cholecystography. 

With the establishment of the oral admin- 
istration of the dye we abolished all other 
methods of roentgenologic examination of 
the gall bladder. We did not make a pri- 
mary roentgenogram, but I agree with the 
speakers that it adds to the accuracy of 
diagnosis in some cases, if it can be carried 
out. There is no doubt that what we inter- 
pret at times as the faint shadow of the gall 
bladder is that of the pathologic gall blad- 
der of the primary roentgenogram; that is, 
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the shadow is not of the dye but of the gall 
bladder itself, and it remains about the 
same throughout the series. 

We have a standard gradation for the 
normal gall bladder: Grade 2 or 3 density 
at the twelfth hour, Grade 4 (maximum) 
density at the fifteenth hour, and diminution 
in volume and density, more commonly in 
volume, or even complete absence of the 
shadow, at the twentieth hour. 

Dr. Graham and Dr. Zink have referred 
to the function of the gall bladder. Our 
experience has suggested this as the under- 
lying principle of all the work. If one 
keeps foremost in his mind that the func- 
tion of the gall bladder is to concentrate the 
bile, it makes it easier to interpret the shad- 
ows. A faint shadow suggests functional 
disturbance, and a check of our cases with 
the surgical findings shows that, with in- 
creasing experience, one can grade the con- 
dition of the gall bladder very accurately. 
The border-line case in Grade 1 is an inno- 
cent looking gall bladder in the gross, with 
the enlargement of the sentinel gland, spok- 
en of by Dr. Graham, and frequently adhe- 
sions or hepatitis, suggestive of a one-time 
infection. This type offers considerable 
difficulty, but in many instances slight vari- 
ations of the density are appreciable. 


Dr. ULLMANN (Santa Barbara, Calif.): 
I was very much interested to hear what 
Dr. Zink said about diarrhea. When we 
first gave the tetraiodo we obtained some 
commercially coated capsules, and gave 
them to our secretary, my assistant and my- 
self, and two of us had diarrhea. One had 
vomiting and one had no gastro-intestinal 
symptoms, but the gall bladder did not fill, 
although with the same individual it filled 
after intravenous injection. We then adopt- 
ed the method of Menees, and had no trou- 
ble filling the gall bladder, and we have 
had no diarrhea or intestinal symptoms 
whatever since we have been following that 
method. We are using a three hours hard- 
ening instead of four. We expose a Num- 
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ber 1 gelatine capsule for three hours over 
formalin vapor and fill it with a paste of 
the dye made with olive oil. Such a cap- 
sule must not be kept over three or four 
days or it will become too hard and will not 
dissolve. If the gall bladder does not vis- 
ualize the first time, do not stop; give a 
brisk vegetable cathartic and repeat the dye 
the next night. If it does not visualize the 
second time, it is probably pathologic. I 
have a slide of something that has never 
been shown before at any meeting any- 
where. This individual had vague gall- 
bladder symptoms and was sent in about 
the middle of this last November and was 
given the dye by mouth. I want you to no- 
tice that double shadow, denser here and 
thinner here, a distinct double shadow. He 
retained the dye over forty-eight hours and 
we expect the gall bladder to be empty at 
the twenty-four-hour examination, which is 
thirty-six hours from the ingestion of the 
dye. He retained it to the third day. At 
that time he was operated on. The question 
was, Was it a double gall bladder or an 
adhesion band? At operation a large gall 
bladder, reported normal by the surgeon, 
was found, with a diverticulum, as large as 
the gall bladder itself, arising from the an- 
terior surface. The gall bladder appeared 
normal, no stones could be palpated, and, 
in spite of the internist, was not removed 
by the surgeon; he said he could go in again 
if symptoms appeared. A questionable ap- 
pendix was removed. I was told the day I 
left for this meeting that the symptoms 
were returning and we probably would get 
that gall bladder for a pathological speci- 
men. I inquired and could find no one who 
had heard of a double gall bladder until I 
got here, when I mentioned it to Dr. Nichols 
and found that he had one which had turned 
up at almost exactly the same time, just 
about a month ago." 


Dr. R. A. Arens (Chicago): I want to 
thank Dr. George and Dr. Graham and 
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others for their interesting contributions, 
and I will confine myself to a question o: 
two. I do not believe we ever made the 
claim in the old gall-bladder method tha 
the so-called gall-bladder seat was found 
in every case of a pathological gall bladder, 
If the secondary findings, such as the gall 
bladder, are of no value, why do we find it 
at all? And secondly, why do we not see 
it more commonly in normal individuals 
whose gastro-intestinal tracts are examined? 
Let me ask one more question: Is there 
any condition in which the gall bladder 
would fail to fill other than in the involve. 
ment of the liver or the gall bladder itself? 


Dr. L. T. LEeWatp (New York): I want 
to ask a question of Dr. Zink in regard to 
technic. He spoke about deformity from 
making prone exposures. If he took verti- 
cal exposures, would that deformity disap- 
pear? 


Dr. L. J. Carter (Brandon, Man., Can- 
ada): In making this function test by 
means of the Graham method I have often 
seen on the film evidence that a gall bladder 
is deformed by some inflammatory process, 
intrinsic or extrinsic, but yet is functioning 
normally, in that the shadow is reduced to 
normal (half size) one hour after the meal. 
Am right in concluding that up to a certain 
point a diseased gall bladder is capable of 
functioning normally? Am I also right in 
recommending to my surgeon to let such a 
gall bladder alone until medical treatment 
has been given a thorough trial? 


Dr. L. R. Sante (St. Louis): I would 
like to ask what procedure is used in getting 
rid of intestinal gas? This has been very 
troublesome to us. 


Dr. Granam (closing): I have already 
encroached on your time a good deal, but 
perhaps I can answer one or two of these 
questions. In the first place, I am not quite 
sure what Dr. George meant by his remarks. 
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DISCUSSION 


| will merely state, in reiteration, that I do 
not wish to pose here as an advocate of this 
method or any other method or any single 
procedure in making a diagnosis of any 
kind. If I gave the impression that I be- 
lieve that we should depend exclusively 
upon cholecystography in making a diag- 
nosis of gall-bladder disease, I wish here 
to take back any remarks which seemed to 
give that impression. I happen to be one 
of those who believe that the clinical fea- 
tures particularly should never be disre- 
garded, and also I happen to be one of those 
persons who insist continuously on teaching 
the student that we should never look upon 
one phase of a disease or one method of 
diagnosis of a disease to the exclusion of 
other existing methods, and particularly we 
should not depend upon any particular lab- 
oratory method to the exclusion of every- 
thing else. 

As to the question of a diseased gall blad- 
der functioning normally, I do not know; 
I do not know whether or not anybody 
knows. This thing, of course, is still in its 
infancy. From personal correspondence 
and communications, etc., I happen to know 
that there have been somewhere in the 
neighborhood of ten or fifteen thousand 
individuals examined by this method, but, 
after all, that is a comparatively small num- 
ber, and I suspect that perhaps sometime— 
say, five years from now—we will be able 
to answer some of these questions more 
definitely than we can to-day. There will, 
of course, always be certain cases which 
will be puzzling. We cannot ever expect 
to have this method or any other method 
100 per cent correct. There will, there- 
fore, always be a certain percentage of 
cases, whether it will be small or whether 
it will be large I do not know, but a certain 
percentage of cases will exist which will 
offer difficulties in interpretation. In that 
respect, however, I doubt very much if the 
interpretation of cholecystograms is any 
different to-day from the interpretation of 
the barium meal or the bismuth meal, as it 
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used to be fifteen or twenty years ago; and 
just as progress has been made in the inter- 
pretation of examinations by opaque meals, 
so I think progress will be made in the in- 
terpretation of cholecystograms, as progress 
goes with interest. 

Concerning the question of the keeping 
qualities of the drugs, again I cannot answer 
this question in a satisfactory way, perhaps. 
I do know this, however, that we think from 
our own experience that it is very desirable 
to have a fresh preparation. It so happens 
that we get fresh samples of material from 
each batch of the substance that the Mallin- 
ckrodt Chemical Works puts up. It is bare- 
ly possible that that explains the nearly total 
absence of reaction which we get by the in- 
travenous method. Since being here at this 
meeting and talking with others who report 
having had a good many rather alarming 
reactions by the intravenous method, I am 
inclined to think that possibly the freshness 
of the substance may have something to do 
with it, but I cannot answer that question 
adequately. I am sorry that I cannot. Of 
course, it is well known that organic iodine 
compounds have a tendency to oxidize rath- 
er quickly—spontaneously in the presence 
of air and sunlight; for that reason, of 
course, it is desirable to keep these products 
away from the direct sunlight, preferably 
in brown glass, and also away from too 
much air. 

The question of getting rid of gas, I 
should prefer to have Dr. Zink or Dr. Moore 
answer, because it is a technical problem 
in roentgenology with which I am _ not 
familiar. 

In closing the discussion, I wish particu- 
larly also to pay tribute to Dr. Lyon’s splen- 
did work. I touched on it only lightly in 
my remarks, because I was pressed for time 
and also because I am inclined to think, 
myself, that the greatest value of Dr. Lyon’s 
work is perhaps therapeutic rather than 
diagnostic. Fortunately, he has a chance 
again to rebut this. I do think that his work 
has been of considerable assistance to the 
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surgeon, particularly in one type of case. 
Dr. Lyon and I have discussed this matter 
several times, and he has mentioned this 
fact particularly to me and I agree with 
him wholeheartedly. The type of case I 
refer to is this: a patient who has had his 
gall bladder taken out and who may, per- 
haps, have had some stones removed from 
the common duct by operation. He still 
has symptoms; he may still have attacks 
of jaundice. What is going to be done for 
him? There is nothing more that the sur- 
geon can remove. There is nothing more 
that the surgeon can do. Further drainage 
of the common duct by surgery in these 
cases is not always a very satisfactory pro- 
cedure. Dr. Lyon has attained brilliant re- 
sults with some of these cases which I regard 
as hopeless otherwise, and I think he de- 
serves the greatest credit for having devised 
a practical method for the treatment of just 
the sort of case which I have mentioned. 
I am not certain, however, that magnesium 
sulphate will prove ultimately to be any bet- 
ter than or perhaps so good as fats for this 
purpose, as indicated by the work of Boy- 
den and of Whitaker. 


Dr. Lyon (closing): It is quite appro- 
priate in a symposium of this sort to call 
attention to the outstanding value of the 
cholecystogram method. I feel quite satis- 
fied that most of us here to-day welcome this 
new method of X-ray study of gall-bladder 
disease as a very distinct advance that is 
destined to give us a greater amount of sat- 
isfaction in diagnosis. I am satisfied per- 
sonally of that statement. What I am in 
doubt about in regard to methods of diag- 
nosis of a single type, such as this, when set 
apart from the general clinical diagnosis 
to which, happily, Dr. Graham equally re- 
ferred, is whether or not we are going to be 
able to “catch the gall bladder young” in 
disease. It will be interesting to watch the 
course of events for the next few years to 
see whether, in less expert hands than Dr. 
Graham’s and his associates’ (for men who 
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are doing any one particular thing that js 
a hobby with them, as a rule do it bette 
than others), sufficiently accurate deternj. 
nations of either the pathological or nop, 
pathological gall bladder can be made. 
Surveying this subject in retrospect five or 
ten years from now, we will probably knoy 
in how many gall-bladder cases we haye 
done that which we ought not to have done, 
and left undone that which we ought to have 
done. 

These remarks, I am afraid, may not he 
as clear as I see them in my own mind. | 
do not think that we are now catching gall. 
bladder disease early enough to secure con- 
plete correction surgically in many cases, 
Paradoxically, I believe that in early gall- 
bladder disease, when recognized by the 
combination of clinical, laboratory, and 
technical methods discussed, the gall blad- 
der can be saved and its function preserved 
with a good deal of ultimate benefit result. 
ing to the patient. 

I have one question on which I would 
like Dr. Graham to inform me, and that is 
whether or not, in the introduction of the 
dye by mouth or intravenously, any part of 
the dye enters the gall bladder by way of 
the lymphatic or blood channels within the 
gall-bladder wall, or does it all enter the 
gall bladder by way of the bile stream from 
the liver? 


Dr. Grauam: Practically all of the dye 
enters the gall bladder through the cystic 
duct and is brought there by the bile. A 
small portion of it comes through the gall- 
bladder wall directly. That is, we infer 
that this is the case, using dyes of similar 
chemical structure, which have stronger 
color and can be recognized, as, for exam- 
ple, the isomers. These are more strongly 
colored and of a similar structure, as, for 
example, phenol tetra chlorphthalein, or 
phenol tetra iodophthalein. We can see 
these dyes staining the gall-bladder wall, 
particularly the lymphatics, and some com- 
ing in through the blood vessels, but pract!- 
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cally all of the dye comes by way of the 
bile through the cystic duct. 


Dr. SHERWOOD Moore (St. Louis): It 
has been my experience really that gas is 
not a very serious obstacle in interpreting 
cholecystograms, for the reason that, if it is 
colonic, the hepatic flexure or transverse 
colon or whatever portion of the colon it 
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may be, generally tends to push the gall 
bladder upwards. Gas in the small intes- 
tines may perhaps cause some difficulty at 
times, but since we have gone well into this 
thing, we have rarely had any question 
about a collection of gas overlying the gall 
bladder and producing confusion in inter- 
pretation. 














A TECHNIC FOR INTRAVENOUS INFUSION OF SODIUM TETRAIODO. 
PHENOLPHTHALEIN IN CHOLECYSTOGRAPHY * 


By L. J. LIEST, M.D., Marquette University Hospital, MitwauKEE, WISCONSIN 


HE acid test of any diagnostic labo- 

ratory procedure is its justified claim 

to popularity. Regardless of its in- 
formative value, the clinician is justly wary 
of a test that involves a hazard to the exist- 
ing status of his patient. The judicious 
physician will not risk the aggravation of 
a given syndrome by resorting to an untried 
or delicately dangerous method for further 
inguiry into the etiology of the case. On 
the other hand, if a laboratory process pro- 
viding significant evidence is attended by 
a minimum of inconvenience to the patient, 
its popularity is assured. 

While cholecystography has not as yet 
been reduced to its most desirable form, 
nevertheless its informative value is becom- 
ing more generally conceded by practition- 
ers. Their real or imagined objection lies 
in the somewhat complicated or cumber- 
some technic in the matter of dye adminis- 
tration. Many have to be convinced that 
the halogen compounds involved in the Gra- 
ham principle have no deleterious effect 
upon the physical status of the patient. 

There can be no doubt that the enteric 
route of introduction and absorption would 
be the simplest, safest, and most convenient 
method,—if reliable. The effort to cope 
with a variable personal equation in the 
matter of the patient’s co-operation, indi- 
vidual enteric absorptive differences, toler- 
ance, etc., is an intricate problem, and the 
amount of research being done on this phase 
at present is a proof that a satisfactory an- 
swer to the problem has not as yet been ob- 
tained. This is unfortunate. The fulfil- 
ment of this ideal would bear an analogous 
relationship to cholecystography as the suc- 
cessful oral administration of insulin would 
bear to the treatment of diabetes and its 
allied conditions. It is hoped that results 
will soon be reported that will make a dis- 
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halogen dye an antiquated and unnecessary 
thing. 

It is not intended to discuss here the rela. 
tive merits of oral, intravenous, or other 
methods. Manifestly, the infusion of the 
dye into the circulation eliminates many 
variable personal factors involved in other 
methods, and thus makes for greater intrin. 
sic reliability. This is the stand taken at 
present by Dr. C. W. Geyer in cholecysto. 
graphic work, both in his own laboratories, 
and as Chief of the Radiological Depart. 
ment, Marquette University Hospital. 

The underlying principle on which the 
writer's technic is based is the inter-fusion 
of the halogen dye with physiologic sodium 
chloride solution, as brought out by the 
contributions of Geyer (1), and Tousignant 
(2). By incorporating this principle, and 
modifying it in practically only one out- 
standing respect, viz., by providing for a 
more thorough diffusion of the dye with the 
physiologic sodium chloride solution, the 
writer has made 41 infusions without reac- 
tion, slough, phlebitis or other recognizable 
ill effects. In no case was it necessary to 
hospitalize the patient. 

After use of various other adaptations 
of this basic idea, e.g., the direct syringe 
method, the double gravity tube method, 
the method of mixing the two solutions in 
a single gravity tube with subsequent pro- 
gressive dilution, as well as other processes 
open to trial, it has been found that the ap- 
paratus and technic described below is the 
safest, quickest and most convenient way 
of infusing sodium tetraiodophenolphtha- 
lein intravenously. 


METHOD 


The patient is placed in the dorsal recum- 
bent position, the arm extending on an arm 
board. The arm is subjected to surgical 
preparation from axilla to wrist, and sult- 
ably draped to present a comfortable surg!- 
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LIEST: TECHNIC FOR INTRAVENOUS INFUSION 


cal field to the operator. The operator, 
himself not yet surgically prepared, then 
unwraps the sterile package, containing the 
following articles: 

1. Gravity tube with attachments (ob- 
servation tube, needles, etc.), as illustrated, 
with rubber tubing tightly compressed at 
“X” by a screw cut-off. 

2. Rubber tubing with hemostats to 
serve as a tourniquet. 

3. Twenty cubic centimeter hypodermic 
syringe and small caliber needle. 

4, Medicine glass to receive the sterile 
solution of dye. 

5. Hemostat or Kelly forceps. 

Avoiding contamination of the remaining 
apparatus, the gravity tube and proximal 
end of the rubber tubing is withdrawn and 
adjusted on the standard “Q”. Physiologic 
sodium chloride solution suitable for intra- 
venous infusion (temperature 105°) is put 
into the gravity tube. A 20 per cent ster- 





Fig. 1. 
The glass chambers B, C, and D are of twenty-five, fifty, and five cubic centimeters, respectively. 
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ilized solution of sodium tetraiodophenol- 
phthalein in distilled water is poured into 
the sterile medicine glass. 

The exposed aseptic surfaces may be cov- 
ered with sterile towels while the operator 
surgically prepares his hands for the actual 
infusion. In this, the operator elevates the 
tubing and connections, releases the screw 
cut-off “F”’, and allows the physiologic salt 
solution to entirely fill the space between 
the gravity cylinder “G” and the observa- 
tion tube “O”, after which the flow is 
stopped, by application of a hemostat near 
the observation tube. The extraneous vent 
“V” is filled with solution by temporarily 
releasing the spring cut-off “S”’. 

After assuring himself that there is no 
air in the tubing and connections, the oper- 
ator then draws and secures the tourniquet 
(sterile) by means of a hemostat, and in- 
troduces the needle into the vein in the 
usual manner. This accomplished, the 
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Apparatus for intravenous infusion of dye for cholecystography by means of the Graham principle. 
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hemostat arresting the flow of the salt solu- 
tion is removed, and the observation tube 
“O” (the fluid flowing freely therefrom) 
is fitted into the needle. Immediate release 
of the tourniquet is then made, and flow 
into the patient’s vein is established. 

The operator then assures himself be- 
yond doubt that there is no escape of the 
solution into the surrounding tissues. This 
is important. 

By means of the syringe and small cali- 
ber needle, 17.5 c.c. of 20 per cent solution 
of sodium tetraiodophenolphthalein is in- 
jected into the lumen of the rubber tubing 
at “I. This is done as rapidly as possible, 
care being taken to admit no air. The dye 
will diffuse about equally in the chambers 
“B” and “C”. By manipulating the cham- 
ber “C” (capacity 50 c.c.) in a horizontal 
position, the contained glass pellicle “M” 
agitates the solution therein, and quickly 
brings about the necessary diffusion of the 
dye into the physiologic normal salt solu- 
tion. As the infusion goes on, the uniform- 
ity of the mixed solutions can be observed 
and adjusted at the chamber “D”’. 

With the chambers “B” and “C” placed 
in vertical position, as in the illustration, 
the diluted dye solution is displaced down- 
wards, the position of the pellicle “M” 
serving to further the diffusion process. 
After the last trace of the dye has disap- 
peared at the observation tube, the vein is 
washed with 20 or 30 c.c. of the physiologic 
salt solution (measurable at the gravity 
tube), after which the needle is withdrawn. 

The average time from the introduction 
of the dye at “I” to its complete disappear- 
ance at “O” is three minutes. 

The purpose of the vent “V” is to stop 
immediately the injection of the dye at any 
time, should occasion (reaction, accident, 
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etc.) arise, and at the same time to permit 
the “washing of the vein” with physiologic 
salt solution by allowing the needle to te. 
main in place. 


ADVANTAGES 


The advantages of this method of proce. 
dure are as follows: _ 

1. It reduces the danger of slough at 
the site of injection to practically nil. 

2. High dilution and complete diffusion 
of the dye in the normal salt solution seem 
to prevent reactions of systemic nature. 

3. It precludes air embolism. 

4. While strictly an aseptic procedure, 
but one operator is needed. 

5. There is a minimum of fluid used 
and of time needed (average 10 minutes), 

6. An indefinite number of patients 
may be infused at one “set-up” of the ap- 
paratus. 

7. The influx of dye may be arrested at 
any time, with no danger of infiltrating the 
soft tissues about the site of injection, or of 
inciting a chemical phlebitis. 


CONCLUSION 


The writer believes that the technic out- 
lined above meets and minimizes the objec- 
tions made by the average practitioner to a 
procedure which introduces foreign mate- 
rial into the blood-stream. 

In conclusion, the writer wishes to ex- 
press his gratitude to Mr. L. C. Massopust 
for the accompanying illustration, without 
which the apparatus could hardly be de: 
scribed with clarity. 

LITERATURE 
1. Geyer, C. W.: 
1925, V, 117. 
2. Tousicnant, A. N.: Thesis on Cholecystography, 


Library of the Surgeon-General’s Office, Wash- 
ington, D. C. 


Discussion, Radiology, August, 


ee 





Sosa AeAS A ile 


SaNoeke 


ee 
ay 
td 
id 
a 
Be 
ty 





T 












ROEN 


Bi 


i 
some I 
for ex 
dium 
a bette 
kidney 
of pn 
purpo 
tholog 
Fou 
to use 
jodize 
forels 
many 
treatt 
In 
this | 
intra 
opaq 
long 
the ] 
Tl 
adve 
opac 
hum 
of 
of « 
exp 
( 
cay 
ara 
the 
fou 
res 
be 








ROENTGENOLOGICAL EXPLORATION OF THE BRONCHIAL TUBES WITH 
IODIZED OIL (LIPIODOL) * 


3y JACOUES FORESTIER, M.D., ancien Interne des Hépitaux de Paris, Arx-Les-Batns, FRANCE 


for radiological exploration has been, 

in every case, in correspondence, in 
some respects, with practical improvements: 
for example, the opaque solutions of so- 
dium bromide have been helpful towards 
a better knowledge of the pathology of the 
kidney pelvis and ureters, and the discovery 
of pneumoperitoneum for radio-diagnostic 
purposes has increased our findings in pa- 
thology of the abdominal organs. 

Four years ago we began methodically 
to use as an opaque fluid for radiology an 
iodized oil (lipiodol) which French and 
foreign physicians had been injecting for 
many years in cases where a chronic iodine 
treatment was to be carried out. 

In fact, many physicians had noticed that 
this oil, being injected subcutaneously or 
intramuscularly, gave, in radiograms, large 
opaque spots, which remained visible for a 
long time, though no clinical symptom of 
the presence of the oil could be observed. 

The original part of our work was to take 
advantage of the qualities of lipiodol—high 
opacity to X-rays and perfect tolerance by 
human tissues-—and to use it as a means 
of contrast for the radiologic exploration 
of cavities which it had been impossible to 
explore with methods previously in use. 

Our first experiments were made on the 
cavities of the spine, epidural and sub- 
arachnoid spaces, but soon after, realizing 
the wonderful innocuity of lipiodol, we 
found that it would be well tolerated by the 
respiratory mucous membrane and could 
be introduced by intra-tracheal injections. 
Our first attempts on animals (rabbits and 
guinea pigs) proved to us that lipiodol 
could be injected into the bronchial tubes 
without more danger than any ordinary oil. 
In January, 1922, with our friend L. Le- 
roux, we succeeded in getting the first film 


r \HE use of a new means of contrast 
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of the bronchial tubes of a living subject, 
a film which, for the first time, was pur- 
posely and harmlessly obtained. 

Before describing the technic and results 
of the method, we shall say a few words 
about the drug itself. 


LIPIODOL 


Lipiodol is vegetable iodized oil, contain- 
ing 40 per cent of iodine, this high per- 
centage explaining the favorable opacity of 
the substance to X-rays. It is important to 
note that lipiodol is not a solution of iodine 
in vegetable oil, but a definite chemical 
compound in which the halogen cannot be 
detected by ordinary reactives. This ex- 
plains why, in spite of its high concentra- 
tion in iodine, lipiodol is so wonderfully 
tolerated in the cavities of the body; as 
there is no iodine free in lipiodol, this one 
does not produce any irritation or toxicity, 
as any iodine solution is expected to do. 

Lipiodol is a fine, pure, transparent oil, 
a little darker in color and much thicker 
than olive oil. When it is old, or when it 
has been exposed to light, it becomes brown- 
ish and sometimes dim, which changes de- 
note that some degree of decomposition has 
taken place, and in such condition must 
never be used on account of the free iodine, 
which may cause some irritation. The best 
lipiodol is that delivered in aluminum 
flasks; it is antiseptic itself and does not 
need any sterilization. 


ELIMINATION 


When injected into the bronchial tubes, 
lipiodol seems to be quickly absorbed, and 
the shades, which are seen immediately 
after injection, gradually disappear dur- 
ing the following days. Contrary to the 
other cavities of the body, the respiratory 
tract seems to absorb the injected lipiodol 
rather quickly. 
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After an intra-tracheal injection of a 
high dose of lipiodol (20 c.c.), there may 
be, possibly, a part of the oil expectorated 
within a few hours. But the remaining part, 
which is blocked in the small tubes, is ab- 





Fig. 1. 
lung. 


Normal: visualization of small bronchi, right 
(Lanari and Castex.) 


sorbed by the mucous membrane, the oil- 
digesting power of which has been proved 
by the works of Roger and Binet (Paris). 
This phenomenon has been called by the 
authors “lipodiérése.” The successive ra- 
diograms taken daily during a fortnight 


opaque shades, and the chemical findings 
prove that iodized oil is regularly digested 
and eliminated, the last part, one-tenth or 
thereabouts, being visible on radiograms 
for several weeks. After an intra-tracheal 
injection of 20 c.c. of lipiodol, the daily 
elimination of iodine during the first fort- 
night is about 2 centigrams. The same 
dose, injected into the subarachnoid space, 
gives an elimination of | milligram under 


the same conditions. In case of pathologi- 
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cal changes, the absorption seems to be 
slower. 
TECHNIC 


At the beginning of our practice, we 
were, for several months, unable to obtain 
good radiograms, the imperfections of the 
usual technic of intra-tracheal injections 
not allowing us to inject a sufficient quantity 
of lipiodol with certainty. The different 
points which we emphasize hereafter mug 
be carefully noticed, should the experi- 
menter wish to succeed. 

(1) There is no possibility of injecting 
a sufficient dose of lipiodol into the bron. 
chial tubes for radiological exploration 
without a good intra-tracheal anesthesia. 
For that purpose we advise the operator to 
inject, just before lipiodol, from 5 to 8 ce, 
of a 3 per cent novocain solution in water, 
into the cavity of the tubes themselves, 
This will prevent the patient from cough- 
ing; the suppression of the coughing reflex 
is necessary to a good exploration. If an- 
esthesia has not been obtained, the patient 
either expectorates the lipiodol, or swallows 
it; in the latter case, the opaque spots are 
seen in the stomach. 

(2) All fluids injected, anesthetics and 
oil, should be warmed to the temperature 
of the body. This caution diminishes the 
coughing reflex and makes the lipiodol more 
fluid. 

(3) Experience has shown that the cor- 
rect dose of lipiodol varies from 20 c.c. to 
40 c.c., and more, with adults, and about 
half that with children. 

(4) Such injection renders possible the 
exploration of a limited part of the lungs, 
one or two lobes, but not more; so it is nec- 
essary to put the patient, during the injec- 
tion, in such a position that the part of the 
lung to be explored is as low as possible. 
(For the bases of lungs, sitting position; 
middle lobe, recumbent position, either on 
the right or left side, according to the case; 
apex, recumbent position, the nearer shoul- 


2 Nevertheless, Dr. Pritchard, of Battle Creek, has 
been able to obtain good films of the lower lobes 
through laryngeal injection without anesthesia. 
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Fig. 2. Deviation of the trachea and bronchiectasis: 
Trachea displaced to left side; large bronchiectatic cav- 
ities in left lower lung; cricothyroid injection of 30 c.c.. 


erect position. (Coyon and Aimé.) 

views should be taken as soon as possible 
after the injection of the lipiodol. The 
action of the anesthetic does not last more 
than twenty minutes, and then coughing ap- 
pears. All radiograms taken after several 
coughing spells have lost their accuracy. 


TRANSGLOTTIC INJECTION 


This is the ordinary method of intra- 
tracheal injection, but our experiments, 
carried out under radiologic control, showed 
us, in 1922, that the technics usually de- 
scribed in papers or text-books were not 
reliable. 

The injection must be performed with a 
long curved catheter, the end of which must 
be pushed down through the glottis into the 
trachea itself with the help of Clar’s mirror. 
To allow this movement, the mucous mem- 
brane of the pharynx and larynx, and the 
vocal cords must have received previously 
a good dose of anesthetic. We use either a 
pulverization of 10 per cent novocain in 
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lactose powder, or a swabbing with a 10 
per cent solution of novocain in water. In 
the second part of the proceeding, intra- 
tracheal anesthesia is performed, as said 
before (Paragraph 1, under “Technic”), 


Fig. 3. 


Compression of lung by pleural thickening. 
Bronchi surrounding mass which is proved to be outside 


the lung. (Coyon and Aimé.) 

and 20 c.c. of lipiodol is injected with a 
long syringe, which generally allows a little 
larger quantity of fluid. The injection may 
be performed with the patient either seated 
or recumbent. 

This technic is the safest; with it, no acci- 
dent is to be feared. It requires some skill 
in the injection, but may be done by any 
physician after training, just like lumbar 
puncture. When the injection has not been 
performed quite right, the only accidental 
consequence is the introduction of the lipi- 
odol into the stomach, instead of into the 
lung. It may be repeated as often as nee- 


essary. 








SUBGLOTTIC INJECTION 


This is surely an easier way, but it is not 
so safe, because it requires a puncture of 
the intercricothyroid membrane. For this 
purpose, we use a needle, 5 centimeters 
long, the curvature of which is that of the 
tracheotomy cannula; its diameter is twelve- 
tenths of a millimeter. After local anes- 
thesia of the skin, the curved needle is stuck 
directly into the trachea, just in the middle 
line of the neck. First, from 4 to 8 c.c. of 
the anesthetic solution of novocain is in- 
jected into the trachea, causing a rather 
strong coughing reflex, but two minutes 
later, through the needle, the lipiodol may 
be injected slowly with a 10 c.c, or 20 c.c. 
syringe with a screw piston. The patient 
is required to breathe slowly and deeply 
and to refrain from swallowing, speaking, 
or coughing. We generally join the needle 
with the syringe by means of a thick-walled 
India rubber tube, the flexibility of which 
prevents the operator from pulling or push- 
ing. and so avoids any wound in the trachea. 

When the anesthesia and the injection 
have been correctly performed, the radiolo- 
gist has about 10 to 15 minutes to take his 
films before the patient begins to cough. 
Several films may be easily taken during 
such a length of time. 


OTHER TECHNICS 


Lipiodol may be injected into the bron- 
chial tree by two other ways: 

(1) Through the laryngoscope, a gum 
or metallic catheter being introduced into 
the trachea, under local anesthesia. 

(2) Through the bronchoscope, again 
with a catheter. This last procedure allows 
an accurate repartition of lipiodol. 


RADIOLOGIC TECHNIC 


It sometimes may be expedient to witness 
the progress of the lipiodol in the tubes 
under the screen, but generally radiography 
is the best technic to be used. Rapid expo- 
sures, taken in different positions and inci- 
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dences, localize the eventual pathologic 
changes. Stereoscopy has proved useful, 

After the injection, the auscultation of 
the breast shows diffuse wet bronchi in the 
part of the lung where lipiodol has pene. 





Fig. 4. Tuberculous cavity in left apex: Draining 


bronchus is visible. (Sergent and Cottenot.) 
trated. These may be heard for two or three 
weeks, and the patient must be warned of 
the fact, in case of an eventual clinical ex- 
amination. Likewise, to avoid any subse- 
quent radiologic mistakes, the physician 
must tell the patient that the opaque shad- 
ows of the oil may remain in the chest for 
several weeks. 


RESULTS 
(A. Normal subjects) 


We have already said that the lipiodol 
method gives very good dark radiographs 
of the bronchial tubes in but a limited part 
of the lung. During the injection and imme- 
diately after, the trachea and the two main 
bronchial tubes may be easily outlined, if 
the patient has been injected while recum- 
bent. When the respiratory movements have 
pumped the lipiodol into the tubes of small- 
er size, the last ramifications in the lobules 
are accurately demonstrated (Fig. 1). The 
bronchial tubes in the bases of the lungs 
are, of course, easier to inject than those in 
the apex, but that is a question of technic. 
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Fig. 5. Multiple lung abscesses: in the course of 
anaérobie infection of right lung. Two square cavities 
are demonstrated by lipiodol; a large cavity with hori- 
zontal fluid level contains some lipiodol at bottom; in- 


jection of 40 c.c., erect position. (Coyon and Aimé.) 


(B. Pathologic cases) 


Indications for the exploration: (a) 
When a deviation, stricture or abnormality 
of the trachea is suspected; (6) On patients, 
adults or children, with a long pulmonary 
story and chronic expectoration, in which 
the diagnosis between phthisis and bron- 
chiectasis is difficult; (c) After a vomica, 
which means that a cavity is in communica- 
tion with the bronchi; (d) In cases of tho- 
racic fistula, the origin of which is to be 
ascertained; (e) Every time that clinical, 
laboratory, or radiologic explorations do 
not give a clear pulmonary diagnosis. 


CHARACTERISTIC PICTURES 


(1) Deviations of the trachea, about 
which numerous mistakes are made, are 
easily diagnosed from the apex cavities for 
which they are mistaken on ordinary radio- 
grams (Fig. 2). 

(2) The presence of a pulmonary tu- 
mor, involving a lobe, does not allow the 
lipiodol to enter the corresponding bronchi; 
the absence of penetration into a lobe which 
has been put in good position during the 
injection is an aid to the diagnosis of severe 
pathologic changes. 


Numerous 
(Coyon and 


Fig. 6. Bronchiectasis, ampullar type: 
cavities in left lower lobe; typical picture. 
Aimé.) 


(3) In case of lung compression by a 
thoracic or pleural growth, the outline of 
the latter is sharply given by the stoppage 
of the lipiodol in the lobules and bronchi 
at the periphery of the growth. 

(4) The cavities of the lung may be 
exactly localized, and their shapes and vol- 
umes clearly delineated, provided they are 
in communication with the bronchial tubes. 
The irregular pictures of tuberculous cav- 
ities, and those of lung abscesses in pulmo- 
nary gangrene (Forestier, Coyon) are quite 
characteristic, even when all clinical and 
radiologic findings have failed to give any 
certainty (Figs. 3 and 4). 

(5S) But the most important benefit of 
the method has been a direct diagnosis of 
bronchiectasis. In many cases when there 
were only suspicions, the proof has been 
furnished of the existence of the disease. 
In other cases, it has permitted the correc- 
tion of a wrong diagnosis, showing that the 
bronchial tubes were of normal size. All 
kinds of bronchiectases may be observed 
on the films: small ones, cylindrical type, 
on the main or small bronchi; larger am- 
pullar bronchiectases, which are appended 
to a few bronchi; large and numerous am- 
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pullar cavities so near one another that they 
look like one large cavity if the patient is 
recumbent, but when the plate has been 
taken in a sitting position, every cavity is 
obvious, with an horizontal level which re- 





Fig. 7. 


Bronchiectasis of terminal bronchi, “glove’s 
finger” type: pathologic changes demonstrated in spite 


of heart shadow. (Sergent and Cottenot.) 

sembles a sigmoid valve (Fig. 6). When 
the bronchiectasis involves the terminal 
bronchi, the picture looks like the fingers 
of a glove (Fig. 5). 

(6) After therapeutic pneumothorax 
the exploration with lipiodol may give two 
kinds of information: 

(a) Incase of pleural adhesion, to show 
whether it consists of a plain membrane, 
or contains a fragment of the lung. This 
fact is most important when the adhesion 
has to be cauterized according to the method 
of Jacobaeus, of Stockholm. If the radio- 
gram shows some bronchial tube in the ad- 
hesion, cauterization is not indicated, be- 
cause broncho-pleural fistula would ensue. 

(b) When bronchiectases or tuberculous 
cavities have been treated by therapeutic 
pneumothorax, the method is a control of 
the lung collapse. It has been proved by 
this method that the way to the pulmonary 
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lobules is still open in such conditions 


(Giraud). 


ACCIDENTS 


The injection of lipiodol in the bronchial 
tubes is quite a harmless operation. (y 
of over 300 injections, we have not had any 
severe accident, and all authors having a 
like experience of the method, have said 
the same. 

Sometimes there is a little transitory 
iodism after the injection of large doses, 
This comes from the fact that the patient 
has swallowed an important part of the 
lipiodol, and the absorption in the digestive 
tract is very quick. Since we have been 
telling our patients to expectorate the oil 
when coughing, this accident has happened 
very seldom. 

Some investigators have noticed a rise in 
temperature of one degree. This seems to 
happen more often with consumptive pa- 
tients. 

With the intercricothyroid method there 
may be a little expectoration of blood com- 
ing from the tracheal wound, but it is never 
really important. After an accidental in- 
jection into the cellular tissue of the neck, 
we have observed in one case an edema of 
the epiglottis. 

At the site of the needle puncture, a small 
superficial abscess may occur, and, in a few 
cases, the injection has been followed by a 
transitory subcutaneous emphysema. 


CONTRA-INDICATIONS 


(1) The first one is hemoptysis. It is 
safer to wait a few days after the end of 
it, to make a lipiodol injection. 

(2) The injection is not to be attempted 
with febrile, tuberculous patients. 

(3) In case of pulmonary gangrene or 
any anaérobic infection of the respiratory 
tract, it is advisable to avoid any cricothy- 
roid puncture, and, if a lipiodol injection 
is wanted, to perform it according to the 
natural, transglottic, method. 
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THERAPEUTIC ACTION 


Though our first studies concerned a 
mere diagnostic standpoint, we, like others, 
have been impressed by the good results 
of the intra-bronchial injections of lipiodol 
on patients with much expectoration (bron- 
chiectasis, lung cavities). In many cases 
we have seen a decrease of the quantity of 
sputum for several weeks or months as well 
in bronchiectasis as in lung cavities. It is 
to be hoped that a certain therapeutic result 
may be produced by this harmless and pow- 
erful local iodine treatment. 


CONCLUSIONS 


The radiologic exploration after intra- 
tracheal injection of lipiodol has given us 
the possibility of getting direct films of 
normal and pathologic bronchial tubes and 
of lung cavities. It has been especially 
helpful for the diagnosis of bronchiectasis. 

An experience of four years has proved 
that it is a quite harmless exploration which, 
in some cases, may have some therapeutic 


value. 
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DISCUSSION 


Dr. Forestier (closing): I have not 
myself practised antrum injections, but I 
have seen them made. They were made in 
normal cases in the beginning and also in 
cases where there was a fistula. The laryn- 
gologists have observed no accidents result- 
ing from the injection, and in certain cases 
they thought it was of some therapeutic 
value, especially, of course, in chronic cases 
—not in acute ones. 


Dr. H. J. Uttmann (Santa Barbara, 
Calif.): I should like to ask Dr. Forestier 
if there is any subjective symptom from the 
sinus injection. 


Dr. FORESTIER: 
than any other. 


No pain—no, no more 


Dr. ULLMANN: I have heard there was 


pain. 














RADIO-ACTIVE SUBSTANCES AND THEIR THERAPEUTIC USES AND 
APPLICATIONS 


RADIUM TREATMENT OF RECTAL CARCINOMA * 


By JOSEPH MUIR, M.D., New York 


N my consideration of cancer of the anatomic and pathologic aspects of this par: 
I uterus I have already noted that ana- ticular lesion which are prone to render its 

tomically this organ—especially that treatment by any means especially difficult 
portion of it most frequently affected by and unsatisfactory. 
malignancy, the cervix uteri—lends itself Unfortunately, rectal cancer is a relative. 
peculiarly to radium therapy. This is be- ly common malignant growth, its incidence 
cause the nature of its structure permits the being reckoned at about 5 per cent of all 
applicators containing the radium to be carcinomatous lesions. Like other cancers, 
placed advantageously in direct contact it is most likely to affect middle aged and 
with the malignant growth, with relatively elderly individuals, and also appears to 
little danger of irradiating the adjacent non- occur somewhat more frequently in men 
malignant tissues. In addition to these than in women. 


mechanical advantages, the mucosa of the For the purposes of our discussion, the 
vaginal canal is not excessively radio-sensi- rectum may be arbitrarily divided into three 
tive. sections—as indicated by Miles: (1) The 


In the treatment of rectal cancer, on the anal canal-—that portion embraced by the 
contrary, we are faced with precisely oppo- external and internal sphincters, and by the 
site conditions. Though the lesion is usu- horizontal fibers of the levatores ani; (2) 
ally situated within reach of the surgeon’s the ampulla, consisting of a lower part be- 
exploring finger, from the point of view low the peritoneal reflection, and an upper 
of the radiologist it is highly inaccessible. part covered by peritoneum in front and at 
The mucous lining of the rectum is pecu- the sides only, and (3) the rectosigmoid or 
liarly susceptible to the effects of the ra- upper portion, joining the terminal part of 
dium rays, and it is only by bringing the the third piece of the sacrum about four 
center of radio-activity directly in contact and one-half or five inches above the muco- 
with the neoplasm that injury to the sur- cutaneous junction of the anus. 
rounding healthy tissue can be avoided. A It has been noted by McVay that there is 
brief consideration of the form and struc- a marked divergence of opinion as to what 
ture of the organ in question will quickly part of the rectum is the most common loca- 
convince anyone that this is bound to be a tion for the initial lesion of carcinoma. He 
decidedly difficult procedure. remarked that while the English surgeon, 

_In order to appreciate the value of ra- (Cole, gave the favorite site as the anterior 
dium in the treatment of rectal cancer, and and Jateral walls, Rawlings believed the 
to understand why it is still regarded by posterior wall to be most often affected, 
7 therapists as unsuitable for hile Oehler declared such neoplasms were 
malign snail located a the lower part of the seen quite as frequently on the anterior wall 
gastro-intestinal tract, it will be well to re- ; ; 

as upon the posterior aspect. Edwards as 


view the whole subject of rectal carcinoma 
. ; . ’ serted that about 80 per cent of the growths 

to consider whether the results obtained by 
occur 5 to 7 cm. from the anus, and Gant, 


surgery are conspicuously better than the - ; 
; the am- 
supposedly poor ones following the use of ™ “i oa ie found 50 wi rr ven vaiiasie 
radium, and to take up in some detail the PUL@ 4N@ to per cent in “ ns al : 
and sigmoid. W. J. Mayo’s experience in 
1A complete bibliography will be appended to the 


last paper in Dr. Muir’s series on Rectal Carcinoma. a like number of cases was that 63 per cent 
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occurred in the rectosigmoid, 30 per cent 
‘n the rectum, and 7 per cent in the anal 
canal. Mummery, the English proctologist, 
states in his text-book that “by far the com- 
monest situation is unfortunately the worst 
from the point of view of treatment—name- 
ly, high up in the rectum and involving the 
peritoneal cavity.” He cites the views of 
some of his colleagues who have disagreed 
with him, and concludes that these differ- 
ences of opinion are actually due to varia- 
tion in the stage at which the growth was 
examined. “It is well known that growths 
in the rectum as they increase in size and 
tend to produce obstruction, gradually get 
pushed down, until eventually they become 
partially invaginated into the bowel below, 
so that ultimately they occupy a much low- 
er position in the bowel than that in which 
they first originated. Since the introduc- 
tion of the sigmoidoscope, which has en- 
abled us to diagnose growths which are out 
of reach of the forefinger, it has been pos- 
sible to detect growths in the bowel at a 
much earlier stage than was possible when 
we had to depend upon a digital examina- 
tion alone, and we now know that by far 
the commonest starting point for growths 
in the rectum is the junction of the rectum 
and sigmoid—that is to say, just above the 
peritoneal reflection.” 

Of the cause of cancer of the rectum, we 
know no more than of that of other malig- 
nant lesions. The evidence is strongly in 
favor of chronic irritation as a predispos- 
ing factor in the production of cancer wher- 
ever located, and in regard to the rectum it 
is easy to point out a number of influences 
which make this part of the body peculiarly 
subject to such irritation. Mummery, Gant, 
and other text-book writers emphasize the 
danger of untreated benign neoplasms as 
likely to become malignant later on. Gant 
names inflammatory or ulcerative catarrhal 
or infectious colo-proctitis, constipation 
complicated by fecal impaction, hemor- 
thoids, fissure, chancroids, secondary luetic 
and tubercular lesions, or the continual irri- 
tation incident to catharsis, localized medi- 
cation, introduction of enema tubes, X-ray 
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burns, and scar tissue generally, as being 
conditions likely to provide a soil fertile 
for the growth of malignant tissue. 

Be the exciting cause what it may, once 
established, a rectal growth pursues a 
course which has now been observed clini- 
cally often enough to make it possible to 
forecast it with a fair degree of accuracy. 
Adenocarcinoma is the type of neoplasm 
almost invariably encountered in the rec- 
tum. The growth arises from the glands 
of Lieberkuhn, the cells, after taking on 
their malignant characteristics, penetrating 
to the submucosa and invading the outer 
coat of circular muscle fiber. Harrison 
Cripps says that such growths are of two 
easily differentiated varieties: one showing 
a tendency to spread as a thin layer between 
the mucous and muscular coats, while the 
other extends more uniformly in all direc- 
tions, so that it produces a more distinct 
tumor formation. Cole tells us that in the 
beginning the initial carcinomatous focus 
will be covered by unbroken epithelium, 
surface ulceration taking place later. This 
surface extension may follow either of two 
courses: the undergrowth in the submucosa 
and muscular layers may undermine the 
glandular epithelium, and induce necrosis 
by cutting off its blood supply, which even- 
tually results in the exposure of the subja- 
cent carcinoma as the base of the surface 
ulcer. Again, as the process spreads, the 
mucosa may be gradually undermined and 
exposed to infiltration directly from below, 
so that the carcinomatous process shortly 
makes its appearance on the surface. This, 
he considers the more common sequence. 

In any event, when first discovered the 
clinical appearance of any type of growth 
is very similar. Of Cole’s twenty speci- 
mens, eighteen presented “a typical carci- 
nomatous ulcer,” though “in one there was 
a tendency to mass formation, while one 
exhibited a diffuse colloid infiltration.” 


The edges of the ulcers were irregularly 
rolled and everted, their long axes being 
transverse and tending to advance around 
the lumen of the bowel rather than to pro- 
gress either up or down. 


Spreading thus 
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from the anterior or lateral wall, the ulcer- 
ative process gradually entirely encircled 
the tube. Thus there is usually more of 
the growth invisible beneath the surface 
than is to be perceived on inspection or pal- 
pation, a circumstance of great importance 
to the radium therapist. In early cases, the 
resulting tumor will be freely movable upon 
the underlying muscularis, but as the proc- 
ess of infiltration advances the growth be- 
comes gradually more and more firmly 
fixed, until it is wholly adherent to the rec- 
tal wall. “As the growth encompasses more 
and more of the circumference, the wall 
becomes correspondingly rigid, and marked 
narrowing of the lumen results.” 

Of equal importance to the radium ther- 
apist is the extension which may have taken 
place through the lymph nodes. It is the 
opinion of such an experienced surgeon as 
W. J. Mayo that more rectal cancers are 
rendered inoperable through local extension 
than because of the development of metas- 
tases. Infiltration and permeation of the 
lymphatics increase the extent of the ma- 
lignant area quite as much as direct growth. 
Miles has vividly delineated how this spread 
occurs both without and within the rectal 
walls. Within, the cancer cells extend 
along the submucosal lymphatics, tending 
‘to permeate by radial intramuscular chan- 
nels to a deeper lymphatic plexus where the 
area of spread may be of considerable ex- 
tent, and from this they are conveyed by 
connecting channels running extra-murally 
to the lymph glands.” This author believes 
it to be quite impossible to judge how early 
in the course of the development of a rectal 
carcinoma such lymphatic extension may 
take place, for in a very wide surgical ex- 
perience he has several times seen growths 
which, though clinically in an early stage, 
had already “given rise to widespread lym- 
phatic involvement and to deposits of can- 
cer in the pelvic mesocolon and pelvic peri- 
toneum at a distance of several inches from 
the site of primary growth.” This spread 
is visible only in the event of laparotomy 
having been performed, the ordinary meth- 
ods of rectal examination never revealing 





RADIOLOGY 


it, for even in comparatively small] and 
early growths, the lymphatic channels may 
be invaded to such an extent that practically 
all the tissues in the lymphatic areas ¢op. 
necting the original lesion with the glands 
should properly be regarded as malignant 
These areas may be considered as divi. 
ed into three zones—“the zones of down. 
ward, lateral and upward spread. There 
is free intercommunication between the 
lymphatics of the rectal wall and those con. 
tained in the ischio-rectal fat, perianal skin 
and the external sphincter. Involvement 
of this area does occur even when the pri- 
mary growth is situated in the upper part 
of the rectum. The lateral zone comprises 
the levatores ani, retro-rectal lymph glands, 
internal iliac glands, the prostate, the base 
of the bladder, and, in the female, the cer- 
vix uteri and the base of the broad ligament, 
with Poirier’s gland. Situated between the 
upper surface of the levators and the pelvic 
diaphragmatic fascia there is an extensive 
lymphatic plexus which freely communi: 
cates with the intramural lymphatics.” 
The zone of upward spread is the most 
important of all, for in this are included 
the pelvic peritoneal floor and the entire 
extent of its mesocolon, together with the 
glands in the colon’s outer coat and those at 
the bifurcation of the left common iliac, all 
of which are likely to be affected early in 
the extension process. It was noted by 
McVay that early glandular involvement 
affects so small a part of the gland that its 
presence can be detected only by micro- 
scopic examination. His investigations 
showed that growths which present only 
slight lymphatic involvement tend to spread 
by direct extension, and are slow-growing. 
In his opinion, systematic microscopic ex- 
amination of all the regional lymph nodes 
should be undertaken in order to give a rea- 
sonably accurate forecast of what outcome 
may be expected. Unfortunately, the dan- 
gers attendant upon biopsy render this a 
decidedly hazardous means of arriving at 
an opinion, and it is obvious that few, or 
none, of the cases coming under the care of 
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the radium therapist, will have undergone 
any such scrutiny. be 
As regards metastasis, most authorities 
appear to agree that this is not so common, 
nor does it occur so early, when the primary 
growth is in the rectum, as when the original 
focus is elsewhere located. Pennington 
went over a large number of reports to get 
statistics on this subject and found that, 
among others, Symmers, of Bellevue Hos- 
pital, New York City, had reported fifteen 
out of twenty-eight cases of rectal carci- 
noma examined postmortem as being with- 
out any evidence of metastasis; while of 
Murphy’s series, 22.2 per cent of rectal can- 
cers had proved fatal without metastasis 
taking place. In his own experience about 
one-third of the autopsies showed that the 
regional lymph nodes had been affected. 
When it does occur, metastasis appears to 
be most frequently to the liver and to the 
retroperitoneal lymph nodes, the hepatic 
involvement probably becoming possible by 


Pulmonary tuberculosis.—The writer points 
out that before the introduction of serial radio- 
logic examinations of the chest it was generally 
held that pulmonary tuberculous deposits under- 
going healing were replaced by fibrous or calci- 
fied structures. It has now been shown that 
actual absorption of lesions may occur. He 
gives five case histories, illustrated by radio- 
graphs, to show that massive exudative tubercu- 
lous deposits have been absorbed, and he adds 
that some of the illustrations appear to indicate 
that caseous residues were replaced by apparent- 
ly healthy lung tissue. In some cases the absorp- 
tion of lesions was associated with a complete 
disappearance of rales; in other cases rales re- 
mained, possibly owing to a bronchiolectasis. 
He emphasizes the point that rest in pulmonary 


the passage of carcinomatous emboli into 
the portal circulation. 

The radium therapist should always de- 
mand a careful roentgenographic examina- 
tion of the entire body before undertaking 
to treat a case of rectal carcinoma, for the 
existence of metastasis in most instances 
places the patient beyond any but palliative 
aid, and to proceed with treatment under 
these circumstances will merely discredit 
both the therapist himself and the element 
with which he is working. The careful se- 
lection of cases is the imperative duty of 
everyone who undertakes to cure a rectal 
carcinoma, and while treatment should not 
be refused to even the most advanced and 
hopeless cases, it should be given on the 
clear understanding that its only aim is pal- 
liation, and the amelioration of some of 
the most distressing terminal phenomena 
with which the last days of these sufferers 
are frequently burdened. 

(To be continued ) 


tuberculosis should be prolonged for many 
months after the temperature and pulse have 
become normal and the sputum has disappeared. 
He found by his radiologic examinations that 
tuberculous deposits generally started to clear 
up after six months of rest, but were not com- 
pletely absorbed until after two or three years 
of rest. He believes that recurrence in pulmo- 
nary tuberculosis is often due to the fact that 
prolonged and complete rest has not been con- 
tinuous, nor of sufficient duration. 


Recovery in Pulmonary Tuberculosis. G. B. 
Webb. Jour. Am. Med. Assn., Sept. 19, 1925, 
p. 867. (Reprinted by permission from Brit. 
Med. Jour., Oct. 24, 1925, p. 57 of Epitome of 
Current Medical Literature.) 








FURTHER STUDIES ON PHYSICAL STANDARDS OF PROTECTION AGAINST 
ROENTGEN-RAY DANGERS * 


By A. MUTSCHELLER, Ph.D., New York 


Y first paper on this subject’ is a 
M report of physical data from which 

the intensity and dose of radiation 
transmitted through the usually employed 
protection devices can be calculated under 
various conditions of operating diagnostic, 
fluoroscopic and therapeutic equipments. 
In that paper also is calculated the average 
“tolerance dose” to which every month 
operators under normal conditions of good 
protection are exposed. This tolerance 
dose, therefore, is the dose which, accord- 
ing to our present notions, can be consid- 
ered permissible and safe. But in that 
paper only the effects of primary or direct 
rays are dealt with, and the influence of 
scattered or secondary radiation protection 
has been reserved for this second paper on 
standards of protection. 

So as not to underestimate the dangers 
of the scattered radiation there is evidently 
required a special type of ionization cham- 
ber and electroscope, designed specifically 
for estimating the total radiation quantity 
which might potentially be capable of caus- 
ing injury. This instrument should not 
only be much more sensitive than the usual 
type but it should also be constructed of 
such material as does not appreciably ab- 
sorb any of the long wave length or low 
penetrating rays, for these, as is well 
known, are the most dangerous components 
of any radiation in so far as possible injuri- 
ous effects are concerned. The instrument 
that was employed for the measurements 
reported in this paper, and which by test 
was found to fulfill the required conditions, 
is illustrated in Figure 1. It consists of an 
electroscope of the usual type which is 
placed on top of a formica cylinder whose 
inner surface is coated with graphite to 
render it conductive. In its center there is 





1 Read at the Eleventh Annual Meeting, Radiological 
Society of North America, at Cleveland, December, 
1925. 

2Am. Jour. Roentgenol. and Rad. Ther., Jan., 1925, 
XIII, 65. 
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a graphite rod supported on amber ping, 
Through these precautions the leakage of 
the instrument is reduced to so small an 
amount that ordinarily it is negligible. The 
calibration of the instrument was made by 
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Fig. 1. The ionization chamber and _ electroscope 
employed for detecting and measuring secondary radi- 
ations. The outside wall consists of thin bakelite 
graphited on its inner side. The central electrode is 
graphite supported on amber, the same as the leaf 
which is housed within a lead-lined bead. The lens 
system serves to project an image of the leaf upon the 
ground glass. 


measuring its electrostatic capacity and its 
voltage sensitivity in the usual manner, and, 
finally, it was compared with other care- 
fully calibrated instruments. The basis of 
its calibration is 1,300 R as the erythema 
unit. Another type of ionization chamber 
was also used for some measurements. It 
is illustrated in Figure 2, and although con- 
siderably more sensitive than the first in- 
strument described, it does not seem to offer 
any additional advantages for the reason 
that it is also more susceptible to electro- 
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atic disturbances, caused by high tension 
lines, spark or corona discharges, etc. 
After it has been determined, either by 
test or by calculation, what dose is delivered 
to the patient directly from the target of 
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Fig. 2. Shows a multicellular cube-shaped ionization 
chamber. The insulated plates are supported on amber 
but the same electroscope shown in Figure 1 was em- 
ployed with it. 


the tube, it is quite evident that it should 
also be known what the dose is that reaches 
the patient in addition thereto as secondary 
radiation from nearby objects which are 
also exposed to the rays, while the treatment 
is being given. What the extent of the bio- 
logical effects or the influence upon the pa- 
tient of such a “general bath” of secondary 
radiation may be is a clinical question, and 
shall not be dealt with in this paper. But 
from the standpoint of the question of pro- 
tection for the operator it is of the greatest 
Importance to know exactly the dose of 
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radiation which he receives either from the 
part of the patient’s body or from nearby 
objects exposed to the rays. The following 
measurements, therefore, were made to de- 
termine the influence of secondary radiation 
upon the tolerance dose. 

A number of objects or materials were 
exposed at an angle of 45° to the rays from 
a uniform potential machine operating 
with a voltage that produces a minimum 
wave length of 0.065 Angstrém units. 
These rays were filtered through 0.58 mm. 
of copper. The area exposed at a distance 
of 24 inches from the target was 978 square 
cms. The ionization chamber was careful- 
ly shielded against direct rays and was 
placed at a distance of 23 inches from the 
center of the irradiated area and at an angle 
of 90° to the direction of the primary beam, 
as is shown in Figure 3. 

When the area covered by the beam is 
about 1,000 square cms. of exposed mate- 
rial then there is obtained, at right angles 
to the direction of the beam, when one ery- 
thema dose of radiation is given, the fol- 
lowing doses of secondary radiation: 








Percentage Factor F for 

of the 1 sq. cm. at 
Material incident dose 50 cms. 
Tron 5.4 17.75 
Brass 6.2 20.50 
Copper 6.4 21.25 
Lead 7.2 2eto 
Aluminum (71) 25.50 
Bakelite Ta 25.50 
Birch wood 10. 34.25 


Exactly the same ratios of secondary to 
primary radiation doses were found, irre- 
spective of whether the radiation was fil- 
tered or unfiltered. 

To bring out more prominently the ef- 
fects of secondary radiation upon the safe 
“tolerance dose,” as defined in my former 
paper, we can now calculate the dose of 
secondary radiation that is produced under 
the same conditions for which the tolerance 
dose has been calculated. When, then, we 
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assume the tube to be completely surround- 
ed with a drum lined with lead 5.6 cm. 
thick and being operated with 4 milliam- 
peres at about 200 kilovolts for 10 hours 
daily, then at 50 cms. distance and in one 


ing material, at an angle of 90° from th 
direction of the primary rays (see Fig. 3) 
the intensities measured are for: 








i 








Fig. 3. 
tection cylinder D, the scattering material S, and the 


ionization chamber J, for the experimental ‘determina- 
tions. 


Shows arrangement of the lead-lined pro- 


month’s time the patient would receive 
about 106 erythema doses and through the 
leaded drum at a distance of 10 feet the 
operator would receive about 1/100 of an 
erythema dose. Moreover, if we now also 
assume that on the patient an area of about 
1,000 sq. cms. is exposed, then from this 
area we would in addition obtain 106 X 
3.86 = 100, or a little over 4 erythema 
doses. 

The results from these measurements 
indicate, therefore, that the secondary radi- 
ation from objects exposed to the short wave 
length primary rays are very much more 
potent than the direct rays transmitted 
through correctly leaded protective shields, 
and the operator must be separately pro- 
tected against such secondary radiation. 

Quite obviously, the area exposed has 
also a large influence upon the intensity of 
the secondary radiation produced, for it is 
well known that the production of secondary 
radiation is a function of the volume ex- 
posed. 

The following results were obtained by 
exposing various areas of bakelite exactly 
under the previously described conditions. 
At a distance of 23 inches from the scatter- 





Ratio between 
Percentage 
Area of the inci- Secondary 
Sq. cms. dent dose Area radiation 
15.8 Pr 4 1 1 
53.0 6 3 3 
106.0 i2 6 6 
213.0 2.3 12 115 
978.0 10.0 54 50 














These data, in the first place, reveal the 
fact that for practical and clinical purposes 
the intensity of secondary radiation pro- 
duced depends and varies as the area ex- 
posed on the patient or on other scattering 
material. Hence, doubling the area doubles 
the intensity of the secondary radiation, and 
quadrupling the exposed area makes the in- 
tensity four times as great. 

In the second place, however, it would 
seem to be interesting at this moment to cal- 
culate the intensity of secondary radiation 
when the tube is not completely surrounded 
with protective material and when, there- 
fore, the ceiling, the walls and nearby ap- 
paratus of the therapy room are all taking 
part in the scattering of the rays. Of 
course, it may be somewhat difficult to esti- 
mate exactly the area exposed, but if we 
make the conservative estimate that about 
one-fifteenth part of a room of size 6 X 8 
x 10 feet, or about 24 square feet, are 

exposed, there would be delivered at an 
assumed average distance of 5 feet, in one 
month’s time, 114 erythema doses.’ As- 
suming then that the walls are lead-lined, 
then the secondary radiation near the pa- 
tient would sum up to: 


Fraction of incident dose per 1,000 sq. 

cms. X area + by square of distance, 
23° 

or, 72 X 223 X — = 236% & 
60° 


3 Vide loc. cit., p. 68. 
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as often as one erythema dose is given 
to the patient, or for 114 erythema 
doses there are produced within the 
patient’s body 114 x 23.6%, or .27 


additional doses of secondary radia- 


tion. 


Again, if the walls of the therapy room 
should be lined with hardwood, then the 
secondary radiation returning from them 
would be 34.1 per cent, and in one month’s 
time the patient would then receive 38.87 
ervthema doses of secondary rays. 

‘At this moment it might be interesting 
to make a comparison between the doses 
of secondary radiations that are produced 
in the therapy room, in one case, when the 
tube is located within a lead-lined housing, 
or, in the other case, when it is merely held 
in one of the usual lead glass bowls. In 
the table below are, therefore, placed side 
by side the results of our previous findings, 
which make the contrast more evident. 

In a way, it is rather surprising that no 
biological studies have ever been made to 
determine the difference between exposing 
a patient either to the direct effect of the 
primary rays and the negligible fraction 
of the secondary radiation produced within 
his body only, or also to a dose of from 24 
to 34 per cent of the primary dose over the 
entire body in addition to the primary radi- 
ation dose given. It would seem that these 
differences should be investigated, not only 
with the object in mind of alleviating the 
severity of the after-effects but also to de- 
termine the effects of such secondary doses 


upon the blood and possibly upon the blood- 
forming organs. In view of the importance 
of the protection question, it is hoped that 
the pointing out of the method of calcula- 
tion will be an inducement to someone to 
continue and settle definitely the dispute 
on the rational method of tube housing for 
deep therapy. 

The method of calculation thus far ap- 
plied seems rather complicated and leading 
easily to confusion when applied. But the 
factors which enter into the making up of 
the final total dose to which the patient is 
exposed can easily be arranged in a simple 
formula, such as the following: 


E, X S X F X 50? 





d- 


or simplified, 


where E, is the primary erythema doses 
administered, EF, the erythema doses of sec- 
ondary radiation formed, and S the area of 
the exposed surface in square centimeters. 
F is a factor characteristic of the material 
from which scattering is produced, and 
which is taken from the table. These fac- 
tors are calculated from the measured sec- 
ondary radiation intensities for the distance 
of 50 cms. and 1 sq. cm. This formula is, 
therefore, similar, and its derivation is sim- 

















Primary radiation Tube Exposed to Secondary Protection 
delivered to housed primary rays radiation required for 
patients in one produced around operator if 
month’s time patients 10 feet from 
patient 
In lead-lined 1,000 sq. ems. 3 to 4erythema 0.30 ems. 
drum of .56 cms. of patient’s skin doses of lead 
114 erythema thickness and tissue 
doses 
In lead glass 24 sq. ft. of 27 erythema 0.48 ems. 
bowl room interior doses of lead 
and apparatus 
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ilar to the formula for the direct primary 
radiation, given in my first paper on pro- 
tection.* 

If it is desirable to calculate the protec- 
tion material required to cover the patient 
to a sufficient degree, then the method out- 
lined in the earlier paper can also be di- 
rectly followed. 

Inasmuch as the preceding calculations 
are somewhat of a speculative nature, it 
would naturally be interesting to compare 
as a check some direct experimental meas- 
urements of the radiation intensities in 
therapy rooms. The measurements made 
cover as many good installations as could 
be reached within the last few months and 
were made with the instrument described 
in the introduction. In some instances, the 
measurements show good agreement with 
the calculated results, but in a few cases 
they differ from the calculated results, the 
discrepancies being in all cases traceable 
back to radiation leakage of one kind or 
another. On the whole, however, the meas- 
urements corroborate the deductions and 
calculations, so that it seems justifiable to 
present the theory and formule for general 
use. 

Installations Group 1. The tube is housed 
in a lead-covered couch upon which the 
patient lies, exposed to an opening of 
20 X 20 cms. There is found, at a distance 
of 10 feet from the patient, that there is a 
radiation intensity of 0.085 per cent of the 
incident intensity, which in one month of 
time would amount to 9 erythema doses, 
but, as calculation shows, includes about 4 
per cent, or about one-half, as coming from 
the ceiling of the room. 

Installations Group 2. The tube is housed 
in a Jead-lined drum 0.56 cms. in thickness 
and the patient lies on a wooden table. 
The floor beneath the table is concrete and 
the area exposed is about 1,000 sq. cms. 
At a distance of 10 feet from the patient 
there is measured a radiation intensity of 
0.055 per cent, which in one month’s time 


——__— 


4 Loc. cit., p. 66. 
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would accumulate to about 6 erythem 
doses. Therefore, about 30 per cent of the 
radiation was reflected from the concrete 
floor. 

Installations Group 3. The same equip: 
ment described under Group 2 was changed 
by placing a lead plate under the table top 
on which the patient lay, so that the con. 
crete floor was not irradiated. The inten. 
sity measured at 10 feet distant was then 
0.046 per cent, which accumulated within 
one month to 4 erythema doses, which js 
the intensity calculated on the assumption 
that there is secondary radiation only from 
the surface exposed on the patient. 

Installations Group 4. This group in. 
cludes those equipments in which the tube 
is supported in an open lead glass bowl. 
The radiation intensity near the patient 
(of course, without exposing the ionization 
chamber to primary radiation) was meas- 
ured to be 26 per cent of the incident dose, 
which in one month’s time would accumv- 
late to about 30 erythema doses, which the 
patient would receive in addition to the pri- 
mary dose. At the distance of 10 feet from 
the patient, where the operator is located, 
there was measured an intensity of 15.5 per 
cent, which would accumulate in one month 
to about 17 erythema doses, against which 
the operator must be protected. 


SUMMARY 


In this paper on protection against sec: 
ondary radiation there is described and re- 
ported— 

1. An ionization chamber for measur- 
ing total primary and secondary radiation 
intensities. 

2. The percentage radiation intensity 
from various scattering materials and the 
number of erythema doses which sum up at 
a distance of 10 feet from the patient in 
one month’s time, when the tube is protected 
in a correctly designed lead drum. 

3. The effects of various areas exposed 
on the secondary radiation intensities and 
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the number of radiation doses to which the 
patient is exposed if the tube is housed in a 
lead glass bowl. 

4. Various types of installations were 
compared with respect to secondary radia- 
tion doses, to which, on the one hand, the 
patient is exposed, and against which, on the 
other hand, the operator must be protected. 

5. Simple formula is developed for cal- 
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culating secondary radiation intensities with 
the hope that an inducement will be hereby 
given to someone to do the necessary bio- 
logical experimental work to decide the 
effects upon the patient, either of complete 
protection against secondary radiation or 
of the possible harmful effects of a diffused 
general irradiation of the entire body with 
secondary rays. 





Rickets.—The writer, who remarks that it is 
particularly difficult to determine the success of 
treatment in rickets, selected as a criterion the 
occurrence of calcification in the long bones, 
which were examined at fortnightly intervals by 
skiagrams of the extremities. He examined thirty 
children, whose ages ranged from twelve to 
twenty months. Each method was tried on three 
or four patients, the duration of the trial being 
twenty-eight days. During this period the most 
successful treatment—namely, the mercury va- 
por quartz lamp—always produced calcification. 
The Hanau or Jesionek lamp, employed daily 
until marked pigmentation was obtained, invari- 
ably caused definite calcification after twenty- 
eight applications, and in half the cases at the 
end of a fortnight, the results corresponding 
with those obtained by Huldschinsky and most 
of the other observers. As soon as any other 


method proved inefficacious, irradiation with the 
mercury vapor quartz lamp was applied to de- 
termine whether the case would respond at all 
to treatment. 


Mechanical stimulation of the 





skin by the combination of mustard plasters, 
massage, and gymnastics failed to cause calci- 
fication within twenty-eight days. Normal sun- 
light applied by exposure ranging from ten min- 
utes to an hour proved efficacious, though it was 
not so satisfactory as the mercury vapor quartz 
lamp. Injection of blood which had been irra- 
diated by the quartz lamp had no effect in the 
four cases in which it was tried, although twen- 
ty-eight intramuscular injections in doses of 5 
c.c. were given. 

Rosenbaum comes to the conclusion that at 
present the mercury vapor quartz lamp is the 
only cure for rickets which is liable to be effec- 
tive in a relatively short time, apart from nat- 
ural sunlight, the therapeutic and prophylactic 
properties of which are limited by climatic con- 
ditions. 


Treatment of Rickets. S. Rosenbaum. Mo- 
natsschr. f. Kinderheilk., Sept., 1925, p. 547. 
(Reprinted by permission from Brit. Med. Jour., 
Oct. 24, 1925, p. 59 of Epitome of Current Med- 


ical Literature.) 














ERYTHEMA DOSES IN ABSOLUTE UNITS * 


By WILLIAM H. MEYER, M.D., and OTTO GLASSER, Ph.D., X-ray Department, New York Post-graduate 
Medical School and Hospital 


F all the various methods of deter- 
() mining the quantity and quality of 

the roentgen rays, the consensus of 
opinion to date would suggest that ioniza- 
tion in air has proven the most accurate. 
Many propositions have been made to 
choose a dosage unit based upon ionization 
in air. The first to propose such a unit, the 
so-called electrostatic unit, was the French 
physician Villard (1), as early as 1908. 
He defined as a quantimetric unit, that 
quantity of radiation that produces one 
electrostatic unit per cubic centimeter of 
air under normal conditions of pressure and 
temperature. From a scientific point of 
view the best definition of this unit was giv- 
en by Behnken (2), in 1924, basing it on 
the valuable work of Friedrich (3), Duane 
(4) and Holthusen (5), as well as on his 
own investigations. Friedrich had already 
improved upon Villard’s definition in 1918, 
Duane publishing along similar lines at 
about the same time. 

Behnken defines the unit as follows: The 
absolute unit of the roentgen-ray dose is 
obtained from that roentgen-ray energy, 
which, by fully utilizing the secondary elec- 
trons and by avoiding secondary radiation 
from the wall of the chamber, produces in 
one cubic centimeter of atmospheric air 
under normal conditions such a degree of 
conductivity that the quantity of electricity 
measured by saturation current equals one 
electrostatic unit. This definition corre- 
sponds practically to that of the older 
e-unit but avoids its original inaccuracies. 
Behnken, however, retains the name of 
“Roentgen,” as originally suggested by 
Solomon (6), to designate this unit. 

Solomon bases his roentgen unit on the 
ionization produced in a small graphite 
ionization chamber by a given amount of 
radium under specified conditions. In 1922 
he defined his Roentgen-unit as follows: 





1 Read before the Radiological Society 
America, at Cleveland, December, 1925. 


of North 
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The absolute unit of the roentgen-ray dose 
is that intensity of the radiation which pro- 
duces the same amount of ionization per 
second as one gram of radium element at 
a distance of 2 cm. from the ionization 
chamber (both in the same axis) and fj. 
tered with 14 mm. of platinum. The quan. 
tity of radiation is given by the radiation 
intensity expressed in R per second, multi. 
plied by the time of application. 

Since experimentally the definition of the 
Solomon R-unit is not free from objection 
and since it depends at any rate in its ap. 
plicability to a large degree upon the spe- 
cial type of indicating instruments used, 
the e-unit must be given the preference for 
general use. But even if Solomon’s method 
takes second place as far as the definition 
of an absolute dosage unit is concerned, it 
has distinct practical advantages in the fact 
that radium is employed to control the con- 
stancy of a dosimeter and check its calibra- 
tion. This advantage might well be con- 
bined with the e-unit method to help the 
practitioner in the constant control of his 
instrument. 

If we follow Behnken’s suggestion and 
apply the name “Roentgen-unit” exclusive- 
ly to the new definition of the e-unit, we will 
not forget to credit Solomon as first sug- 
gesting the name of the discoverer of the 
roentgen rays for an ionization unit. 

The R-unit, as defined by Behnken, is the 
one employed in our research and referred 
to throughout this article. 

The problem in which the practical radi- 
ologist is mostly interested is, above all, the 
connection of roentgen-ray quantities meas- 
ured in R-units with the biological effect, 
observed, for instance, on the skin. Such 
determinations have been made by a num- 
ber of investigators (Friedrich (3), Duane 
(4), Bachem (7), Glasser (8), Beets and 
Arens (9), Fricke and Glasser (10), Grebe 
and Martius (11) and others). 
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MEYER AND GLASSER: ERYTHEMA DOSES IN ABSOLUTE UNITS 


Until very recently there was a sharp dis- 
crepancy between the biological doses re- 
ported in R-units. These were evidently 
due to different causes: 

1. Variation in the degree of reaction 
as well as the personal equation in deter- 
mining these reactions; also possible varia- 
tions in radiosensibility of different indi- 
viduals or deliberate short dosage. 

2. Inaccurate theoretical and experi- 
mental definition of the R-unit. 

3. The number of R-units for the same 
biological effect depends to a great extent 
upon the quality of radiation employed and 
to a lesser degree upon the relative inten- 
sities used. 
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should be mentioned that a number of radi- 
ologists consider their erythema doses as 
being much lower (Schinz (13), 500 R; 
Pfahler (14), 690 to 820 R; Holmes and 
Dresser (15), 1,080 R). Since these dif- 
ferences most likely are due to such causes 
as in Paragraph 1, given above, a discus- 
sion of the methods pursued and results 
obtained to correlate the biological reaction 
with the physical measurements, as made 
in our department, may be acceptable. 
During the past ten years the Roentgen 
Therapy Department of the New York Post- 
graduate Medical School and Hospital, un- 
der the direction of Dr. William H. Meyer, 
has been working along certain definite and 


TABLE I 


Old erythema dose for 


New erythema dose for 


Name fairly hard rays fairly hard rays Remarks 
Year R-units Year R-units 
CO SE A eee ee 1918 170 1925 (1,350) Determined by own 
experiment on Friedrich 
Iontoquantimeter. 
MNT INN 85 ese oes loi 9-6 wy wa 1922 1,700 1925 1,200 Personal communication 
DIES TIS (a er 1923 1.800 Same from March, 1925. 
bes) ee eee 1924 1,350 si 
Beets and Arens (9)...........02+ 1924 2,500 
Fricke and Glasser (10).......... 1924 1,400 
a (ja ra 1925 1,200 
Grebe and Martius (11)........... 1925 1,200 


4. Dosage measurements in air must of 
necessity vary with those made directly on 
the skin of the patient, backscattering not 
being recorded in the former. (The latter, 
being the logical one, is used throughout 
this article. } 

Due to one or the other of these causes 
the first reported erythema doses in e-, re- 
spectively, R-units from different observers 
revealed a fluctuation of from 170 e-units 
(Friedrich) up to approximately 2,500 
units (Beets), a range of variation of al- 
most 1,500 per cent. A recent more critical 
review reveals a greater unity of opinion. 
A comparison of the newer findings, con- 
trasted with the older of several investiga- 
tors, is given in Table I. 

With the possible exception of Beets’ 
value of 2,500 R-units for an erythema, the 
table shows that with hard rays about 1,300 
R-units represent an erythema dose. It 


constant lines of dose measurement, which 
makes it possible to check back quite accu- 
rately on the quality and quantity of radi- 
ation employed. 

The methods of dose estimation have been 
supplemented by numerous tests with ioni- 
zation, making it possible to quite accurate- 
ly translate the previous technic into e or 
R units. A review of this method is now in 
preparation for publication; suffice it here 
to say that the d14 value layer formed the 
basis of determining the quality, and that, 
besides the various intensity measurements 
employed, a definite skin reaction was 
sought in all cases where such procedure 
was permissible or justifiable. 

The experimental definition of the R-unit, 
as used in these experiments, was gained 
by means of a large air ionization chamber, 
calibrated in our laboratory. Furthermore, 
a Wulf ionometer with small graphite cham- 
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ber was used, which was calibrated in 
R-units by Behnken in the German Physi- 
kalisch-Technische Reichsanstalt. The R- 
units laid down by both methods were found 
to be identical. Methods of measuring 
with these instruments have frequently been 
presented; they shall, therefore, not be de- 
scribed here. 

It will be correctly surmised that with but 
few exceptions the method of treatment has 
been rather intensive, with the use of com- 
paratively full, not fractional, dosage. 

Our experience would tend to justify the 
conclusion that a given measured dose will 
result in a definite erythema in fully 75 per 
cent of the cases; that this unit dose would 
never result in a serious reaction on any 
part of the body (in any case where the skin 
was comparatively normal and had not been 
subject to previous radiation or irritation), 
this reaction, of course, coming on within 
two weeks after application. In the balance 
of the cases where the skin did not appear 
to show a reaction, a demarkation of the 
exposed area could be obtained by means 
of hot compresses. We have noted a faint 
erythema on the more sensitive parts of the 
body in certain cases with 4/5 of the quan- 
tity of radiation above noted as the unit 
dose. We have also found it possible to 
administer 11/, times the unit dose and still 
avoid vesiculation, whereas 114 times the 
erythema dose has occasionally resulted in 
small vesicles or so weakened the skin as 
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visible reaction is noted with from 1/2 tp 
3/5 of the erythema dose. This does not 
mean that no biological effect has occurred, 
since two half-doses administered within g 
week’s interval usually reveals a mild reac. 
tion, thereby proving an otherwise invisible 
effect and cumulation. 

The total range of an erythema reaction 
appears to extend over about 100 per cent 
from minimum to maximum; that is, from 
a faint blush up to a point just short of vesi- 
culation or denudation. 

It would be most logical to select as a 
unit dose the minimal dose with which a 
reaction occurs in the maximum number of 
individuals: with hard rays, this occurs in 
the vicinity of 1,300 R-units. With this as 
a basis, Table II illustrates the number of 
R-units for the various reactions described. 

The foregoing work was done with three 
different types of machines; in addition to 
this, using 1,300 R-units as an erythema 
dose standard with hard rays, 70 X-ray ma- 
chines, including ten different types, were 
standardized, and the range of erythema 
reactions obtained were all within the range 
above described. 

Table III, showing the various time fac: 
tors and percentage variations under similar 
conditions of operation, is here appended. 

The opinion has been expressed (Fried- 
rich (3), Stenstroem (16), Glasser (8), 
Solomon (17) and others) that the number 
of R-units might indicate a given reaction 


TABLE II 


ERYTHEMA REACTION ” 


3/5 4/5 1 1% 1% 
Pratisiiial Gone <6... os s00% 0000 (60%) (80%) (100%) (125%) (150%) 
RENIN Cin ckpa ss si asaa chess None Mild Unit Strong Very strong 
R-units for hard rays 
(d¥% approx. 13 mm. Al.).. 780 1,040 1,300 1,625 1,950 


to result in small denuded areas when sub- 
ject to irritation. 

As far as fractions of the unit erythema 
dose are concerned, faint reactions are oc- 
casionally noted when from 3/4 to 4/5 the 
erythema dose is applied. Practically no 


over the whole range of wave lengths, but 
scattered reports in the literature and our 
own findings reveal that this is not the case. 





2In all the reactions referred to in the artis . 
total range of focal distance was 30 to 50 cm. eg x 
sizes of the areas treated were from 15 X 15 to 
20 cm. 
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TABLE III 



































Erythema Erythema 
dose Erythema dose Erythema 
1,300 R-units, dose 1,300 R-units, dose 
200 K.V., 450 R-units, 200 K.V., 450 R-units, 
4 ma., 100 K.V., 4 ma., 100 K.V., 
% mm. Cu. + 4 ma., % mm. Cu. + 4 ma., 
1 mm. Al., No filter, 1 mm. Al., No filter, 
Type of 50cm. F.S.D., 30 cm. F.S.D., Type of 50cm. F.S.D., 30 cm. F.S.D., 
Name Place Machine Large area Large area No. Name Place Machine Large area Large area 
Bec New York Mech. R. 3 7 min. 36 L Syracuse Mech. R. 2 76 min. 
Ben New York i ~ ¥ 97 min.<— 37 M Baltimore - sage ss 
Bet New York S ca i * 5 min. 38 M Newark . * (5Go,. So ~ 8 min.<— 
Bu New York Ken. 7 Sa * 7.7 min. 39 M London * de’ aes 
Cc Washington Mech. R. 1 9% “ 40 M Lock Haven = ae’: is * 
Ci Cleveland = ~ a 41 M Orange wy ae Oe oes 6.5 min. 
Cl Cleveland a agate? wm * 42 M New York . Go; ao). -: 
Cl Cleveland 7" ae aw 43 M New York 3 oS te 67 “§ <— 
Co New York . <6 s2 “ 44 M New York ‘ plas 7.5 min, 
Co New York " o 6.4 min. 45 M Cleveland a <i Caled 
D New York ‘i ie, 1: “ 46 Mo New York * ee Os..* 
D Toledo e ae - 7 * 47 O Newark Ind. Co. 4 3 min<— 
E Cleveland S ~ 2 wa * 48 P Rochester Mech. R. 2 oo 6 
F Detroit 5 sae is = 49 P Rochester ee a a * 
G Providence ~ ae 96 “ SO 2 Baltimore - dee as 
G Paterson . = 6 6 min. Sl f New York “ 56 80 “ 
G Cincinnati = ae a ae New York bili, 6.5 min. 
G New York . = 1 vs 53 R New York <5 ia ° 
G New York i ~ 6 7.7 min. 54 R Paterson 554 * 6 te = 
G Pittsburgh Sy ~ s os ¢ 55 R Paterson ‘ag o 5 5 min. 
H Detroit a = 2 aw < 56 S Canton * <2 io 
H Detroit ii aa 7a = a SS Akron i‘ ae a 
H New York Ind. Co. 4 (as 58 S Columbus 3 ae i 6 
H Youngstown Mech. R. 2 76 “ 59 S Warren ss + 2 73 * 
H Salem . oS ne 60 St Akron ~ 2 6 min. 
H Cleveland . die ao °* 61 S New York se e 3 a 5 min. 
H Cleveland ~ = 2 5 min. 62 S Detroit " “9 we * 
I Newark 6 so “ 63 W New York - ee 5.5 min. 
K Baltimore = oe 30“ 64 W Martinsburg ae 86 “ 
K Brooklyn si eae | 90 “ 7.5 min. 65 W Brooklyn si “16 69 “ 
Ke Baltimore * wie wm 66 W Baltimore - wie. io * 
L Cleveland i “10 s2 67 Wa New York Ken. 6 7 A eee 
i New York ~ - i 5 min. 68 Wa New York Mech. R. 6 14 * 
-, Far Rockaway ? “ 6 7 “ 69 W New York ? see (i 
i Far Rockaway s <6 5.5 min. 70 W New York #16 7 min. 
Time Factor: 1,300 R-units 450 R-units 
Note: : : : . amaent Gane Dine Teese si c:6 ei \viccecawa sen Ceeawe Oe aes 8 min. 
Nos. 1 to 10 in the third column are ten different types of machines. Glorteat tte Weect. Pho ses oss ook ck nvenesce wk: 3 min 
een R. > ee apparatus with mechanical rectifier (cross arm, ¢ 
isc, ne ec, etc.). . oO 
ee Ng ge ge oe ne, Le tT Oe Cena an PC ESHER PE AIS 3 160% 
Ind. Co. is induction coil apparatus. SRereaar Wieke. COR so sce ok esos Ses eee oe ene . 54 min. 





Ken. is high tension direct current machine of the filament valve type. 
Difference 
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It is evident that the number of R-units nec- 
essary for an erythema reaction diminishes 
with the longer wave lengths or softer qual- 
ity of rays. 

To arrive at quantitative conclusions on 
this question, we carried out a number of 
erythema tests in a similar manner as de- 
scribed above, but extended our investiga- 
tions to softer rays. Though a number of 
cases have been observed, this report is only 
a preliminary one, since results based on 
a large series of observations are necessary 
before drawing final conclusions. 

The result of these investigations is as 
follows: The roentgen-ray quantities, meas- 
ured in R-units, which are necessary to pro- 
duce the same biological reaction on the 
human skin, vary markedly with the radi- 
ation quality used. The number of R-units 
per erythema decreases with increasing 
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have attempted to establish a means of de. 
termining the number of R-units necessary 
to produce relatively uniform skin reaction 
with varying ray qualities, and believe tha 
this curve will prove of practical utility to 
the roentgen therapist. 

There is another factor of minor consid. 
eration, namely, that ionization current and 
skin effect do not vary in the same propor. 
tion with the relative intensities. Large in. 
tensities (high milliamperage or short focal 
distances) produce a somewhat greater skin 
effect than the respective ionization current, 
or number of R-units, would indicate. 

The erythema doses in R-units referred 
to in this article are given in one sitting, 
Fractional dosage would introduce a new 
factor, namely, the cumulative effect of 
the rays, resulting in an increase in the num- 


TABLE IV 
Half value layer Erythema dose Quality 
Voltage in K.V. Filter in mm. in mm. Aluminum in R-units coefficient 
75 - 1.0 - - 

100 - 15 450 0.32 
130 - 2.0 500 0.36 
130 4 Al. 4.5 700 0.50 
130 % Cu. 1 Al. 8.0 900 0.64 
130 14 Cu. 1 Al. 11.0 1100 0.79 
200 %4 Cu. 1 Al. 150 1300 0.93 
For harder rays up to gamma rays of radium 1400 1.00 


wave lengths. Table IV illustrates the re- 
sults of our investigations. 

From these data we can infer a quality 
factor for the R-unit given in the last col- 
umn. If we designate the quality factor for 
the hardest rays as 1.0, then we have noted 
a diminution to as low as 0.32 for quite soft 
rays. The quality factors indicate the 
numbers with which the ionization units in 
air for hard rays will have to be multiplied 
when using softer rays in order to determine 
the number of R-units to produce relatively 
the same skin effect. Restated in another 
way, the number of R-units increases with 
increase of the half value layer, i.e., with 
increased hardening of the rays. 

A graphic representation of the results 
is given in Figure 1. By this curve we 





ber of R-units, when divided dosage is em- 
ployed. 


CONCLUSIONS 


1. The R-unit, as defined by Behnken, 
is restated and forms the basis of our physi- 
cal dose measurement. 

2. The physical unit is correlated with 
the skin reaction. 

3. For uniformity of biological reac: 
tion, our findings suggest a considerable 
variation in the number of R-units, mainly 
dependent upon the ray quality. 

4. Based upon a series of experiments, 
we have drawn a curve correlating the ery- 
thema dose in R-units with various ray 
qualities. 
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Fig. 1. 
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DISCUSSION 


Dr. Orro GiasseR (New York): I dif- 
fer with Dr. Desjardins’ statement made 
yesterday; I do not think it is possible to 
deliver two or three erythema doses in one 
sitting without getting a profound reaction. 


Dr. Ropert A. ARENs (Chicago): Re- 
garding the variation in transformer and 
tube output that Dr. Glasser spoke about 
and which was just mentioned by the pre- 
vious speaker, I might call to mind an ex- 
periment we conducted in Chicago. The 
paper was published in RapioLocy (Oct., 
1924, p. 293) some time ago, in which we 
went over some ten or twelve tubes, checked 
them as to output, using all the usual fac- 
tors, voltage, milliamperage, etc. We made 
a check of new tubes against old tubes on 
the same machine. We found that new 
tubes vary as little as 2 per cent with about 
the same voltage factors, etc., but tubes that 
had been run for varying periods of time 
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showed a discrepancy of as high as 37 per 
cent in output as compared to the new tubes. 
The time that a tube had been run was no 
criterion as to the decrease in output. For 
instance, one tube that had been run 350 
hours, disclosed a decrease in output over 
the new tube of something like 17 or 18 


per cent. A tube that had been run only 
75 hours showed the greatest decrease, 37 
per cent. I believe that merely standardiz- 
ing transformers as to output is not going 
to solve our problem. We should measure 
the ray at the point at which we are using 
it, and measure the tube output at that point, 
measuring the wave length and quantity. 
Now, the difference between the electro- 
static unit, which we reported some years 
ago before this Society, and the R-unit that 
Dr. Glasser has spoken about, at first seems 
rather great. He quotes a difference of 
about 50 per cent, that is, 1,300 R-units 
and about 2,500 e-units, including back 
scattering, for an erythema dose. Now it 
strikes me that, in spite of that apparent 
difference, we are coming closer and closer 
together. It would be well if, in making 
physical measurements, physicists would 
agree on a method and a type of apparatus, 
similar ionization chambers, etc., and then 
conduct a series of experiments along that 
line. I believe if that were done, we would 
find very little discrepancy in the dosages 
as given by these various physicists. If we 
could get the physicists to agree on this sort 
of thing, it would help solve our problem. 


Dr. H. J. Uttmann (Santa Barbara, 
Calif.): I think this paper by Dr. Glasser 
is extremely valuable as a beginning, to cor- 
relate the physical standards we have all 
been struggling with to the biological stand- 
ards we all want. Dr. Chamberlain and 
Dr. Newell calibrated a number of ma- 
chines in California a year or two ago in 
e-units, and they reported that my machine 
delivered approximately 1,300 e for the 
dose which I called a 100 per cent dose. 
This was done with one millimeter of cop- 
per as a filter, using a Solomon ionometer. 
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I found that I should use two-thirds of this 
dose with a half-millimeter of copper, | 
was using ninety minutes with one; that 
would be sixty minutes with a half, and | 
noticed that the table shows sixty-seven min. 
utes; so you can see that the American 100 
per cent dose, or the average 100 per cent 
dose, is not very far off from this erythema 
dose that is in process of being standard. 
ized. It shows that we are all fumbling 
around pretty close to the same thing, | 
would like to ask Dr. Glasser how often he 
thinks a dose, this 1,300 e dose, can he 
given and at what intervals he would con. 
sider it safe. The complete factors for this 
dose of 1,300 e, as determined by Dr. New. 
ell, were: F.S.D. = 50 cm., K.V.P. 200, 
milliamperes 5, time 90 minutes, filter Cu. 
1 mm. + Al. 1 mm. 


Dr. Gasser (closing): It is interesting 
to notice that the largest part of the discus. 
sion deals only with the short remark which 
we made in connection with the results of 
the calibration of eighty different X-ray 
transformers. I can see, however, the prac: 
tical value of these results for the roent- 
genologist. To answer Dr. Goosmann’s 
question first, the calibration data recorded 
in the slide have been secured for different 
tubes. We had to calibrate these machines 
for the conditions the Doctor wanted to 
work with, i.e., with his machine, his tube, 
his filters, etc. There is no question that a 
part of the variation in the output shown is 
due to differences in the tubes. Measure: 
ments to show these differences have often 
been published, and Dr. Arens gave to-day 
a very good summary of his observations 
in this line. 

Dr. Goosmann stated further that he re: 
gards his erythema dose as being much 
higher than what the physicist calls an ery: 
thema. I do not think that there is such a 
thing as a physicist’s erythema dose. The 
physicist has to depend upon the judgment 
of the roentgenotherapist as far as the 
actual dose to produce an erythema is com 
cerned. He only can record and reproduce 
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such a dose in physical radiation units. We 
tried, as shown in our paper, to select from 
the large range of skin reactions following 
the application of measured doses that dose 
as a unit, where the maximum number of 
cases showed a minimal skin effect. We 
found this dose to correspond to 1,300 
R-units, when using relatively hard rays. 

I did not know that Dr. Ullmann and 
other roentgenologists in the West had cali- 
brated their transformers in e-units by Dr. 
Chamberlain. It is certainly gratifying to 
know that they also, working with entire 
independence, found their erythema doses 
to be 1,300 e-units when using hard rays; 
this corresponds very well with our results 
of the last few years. It contradicts, on the 
other hand, Dr. Arens’ statement that the 
physicists do not agree upon the method of 
measuring the e-unit. They agree pretty 
well; now they all use large, experimentally 
well defined air chambers. The result is a 
good agreement of the measured data, as 
shown in Table 1 (with the exception of 
Beets and Arens’ value). A little over a 
year ago I was afraid that for a number of 
years there might be a difference between 
the e-unit that we used in this country and 
the R-unit as defined by Behnken. For 
that reason I secured a Wolf Ionometer 
from Germany, standardized in Behnken’s 
R-units. The comparison of both units 
showed them to be identical. I do not un- 
derstand in this connection the remarks Dr. 
Arens made about the differences between 
e- and R-units. One exception has to be 
made, that is, in regard to the Friedrich 
e-unit. According to Friedrich’s statement 
at the last International Radiological Con- 
gress in London, his original e-unit is ex- 
perimentally not well defined. Friedrich 
is about to report his new experiments con- 
cerning this question. 

I am not able to answer Dr. Ullmann’s 
question concerning the safe time limit of 
repeating an erythema dose, since this is 
more a medical question than a physical 
one. 

_ The main point we wanted to bring out 
in the paper has not been brought up in the 
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discussion. It concerns the difference in 
the number of R-units for the production 
of a certain skin reaction when using differ- 
ent qualities of rays. We feel that for the 
practical roentgenologist it is important to 
know that, while 1,300 units are necessary 
to produce a certain skin reaction when 
using hard rays, 500 units are sufficient to 
produce the same effect when using soft 
rays. Of course, in all these experiments 
the limit of such dosage methods must be 
borne in mind. If we concentrate a large 
variation of reactions observed on the skins 
of many patients, down to one figure, for 
instance, to 1,300 R-units, we must expect 
that when applying this same dose of 1,300 
units to a large number of patients we will 
find again the same large variation of skin 
reactions, 


Dr. A. MUTSCHELLER (closing remarks) : 
To the question of different units and 
of varying tube output, I would just like 
to add, that these problems have been 
quite live ones for many years. There are 
observations and experiments which have 
led to the conclusion that there are two 
causes responsible for a diminution of a 
normal tube output. One is that the tube 
becomes gassy; the other is that its inner 
wall becomes coated with a layer of tung- 
sten. If the tube becomes gassy, its output 
is hopelessly diminished and there is no 
remedy except to attempt to clean up the 
gasses, but that may, especially in bad 
cases, not work at all. If, on the other 
hand, there is a layer of tungsten on its 
inner walls, then the difference in the out- 
put is only apparent and is measurable 
only without a filter, because then the 
tungsten layer acts as a filter. If, how- 
ever, you place the normal copper filter 
in the path of the rays, you will find that 
the difference from a normal output dimin- 
ishes materially and comes down to 2 or 3 
per cent, unless the blackening is excessive. 
If a tube, measured without a filter, shows 
a great diminution of output, the diminu- 
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tion may not be nearly so large if the meas- 
urement is made through the proper filter. 

Now in regard to radiation measurements 
to be made with standardized methods and 
instruments, etc.; well, that is just a thing 
that physicists do not do, and, in fact, that 
seems to prevent them from falling into 
pit-holes. If a measurement or a result can 
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be obtained by different methods, 
ferent apparatus and under diffe 
ditions, then it can be depended o 
if a standardized apparatus were 
market and everybody used it, it 
cur that everybody would make 
blunder and the blunder would be 
ated in that way. 
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SOME X-RAY FINDINGS IN LOBAR PNEUMONIA * 


By WEBSTER W. BELDEN, M.D., Director of Department of Roentgenology, New York Hospital, 
New York City 


, TE shall attempt in this paper, by 
careful study of a number of pneu- 
monia cases from the records of 
our hospital, to determine whether or not 
the type of pneumococcus causing the in- 
fection of the lung will cast a particular 
shadow in the radiographs of the chest. To 
explain this it would perhaps be best to 
say, Will a Type I pneumococcus affect the 
lower lobe more frequently than the upper? 
Will Type IV affect the upper lobes more 
frequently than any other type? Will the 
right lung be more frequently affected by 
a certain type of pneumococcus than the 
left, and vice versa? 

Osler defines lobar pneumonia as an 
acute infectious disease caused by the 
pneumococcus of Fraenkel, characterized 
by inflammation of the lungs, a toxemia 
of varying intensity, and a fever which 
usually terminates by crisis. Secondary 
infective processes are common. 

Pneumonia has been known for genera- 
tions. In fact, it is mentioned by Hippoc- 
rates and the old Greek physicians. Our 
modern knowledge dates from Laennec 
(1819). It is a well known fact that it is 
one of the most widespread and fatal of all 
acute diseases. 

In January, 1881, Pasteur discovered 
the organism of pneumonia, known as the 
micrococcus lanceolatus, pneumococcus or 
diplococcus pneumonia. The organism is 
a somewhat elliptical lance-shaped coccus, 
usually occurring in pairs, hence the term 
diplococcus. About the organism in the 
sputum a capsule can always be demon- 
strated. Its kinship to streptococcus pyog- 
enes is regarded by many as very close. 
The pneumococcus is present in the mouths 
of the larger portion of healthy individuals, 
various observers giving 80 to 90 per cent 
positive results. 


—_—. 
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Further investigation of the pneumococ- 
cus has proven it to belong to four different 
groups, or types, which are classed as Types 
I, I, U1, 1V. They differ in virulence and 
Type IV, which is responsible for only one- 
fifth of the cases, is the commonest form 
found in the mouths of healthy individuals. 
A fifth well-marked strain has been deter- 
mined in South Africa, by Lister. In pass- 
ing, it may be well to simply mention the 
morbid anatomy and clinical course which 
is well known by us all. 

Since the time of Laennec, pathologists 
have recognized three stages in the inflamed 
lung: engorgement, red hepatization and 
gray hepatization. 

In the stage of engorgement the lung tis- 
sue is deep red in color, firmer to the touch, 
more solid, and, on dissection, blood and 
serum ooze readily from the air cells. It 
still crepitates, though not as distinctly as 
healthy lung, and when small pieces are 
cut out of the lung they will float, showing 
that all the air has not been excluded from 
the air cells. The capillary vessels are 
greatly distended, the alveolar epithelium 
swollen, and the air cells occupied by a 
variable number of blood corpuscles and 
detached alveolar cells. In the stage of red 
hepatization the lung tissue is solid, firm 
and airless. If the entire lobe is involved, 
it looks enlarged and shows indentations as 
the result of rib pressure. On section, the 
surface is dry, reddish-brown in color, and 
has the marked congestion of the first 
stage. It is friable, in striking contrast to 
the healthy lung, which is torn with great 
difficulty. The air cells are filled with 
fibrinous plugs, giving to the surface a 
granular appearance. The smaller bronchi, 
also, often contain fibrinous plugs. Micro- 
scopically, the air cells are seen to be occu- 
pied by coagulated fibrin and red blood 
corpuscles, also many small round cells and 
polymorphonuclears. When smears are 


329 








330 





made the pneumococci are found in large 
numbers, and many are intracellular. In 
the third stage, that of gray hepatization, 
the lung tissue has changed from a reddish- 
brown color to a grayish-white color. The 
surface is more moist and the lung tissue 
is still more friable. The air cells are filled 
with leukocytes; the fibrin network and the 
red blood corpuscles have decreased mark- 
edly in number. The next is the stage of 
resolution. This, in all probability, is due 
to an autolytic digestion by proteolytic en- 
zymes which are present in the stage of 
gray hepatization, and the dissolved exu- 
date, for the most part excreted by the kid- 
neys. 

The clinical diagnosis is usually quite 
easy to be arrived at. Little is known of 
the incubation period: it is probably very 
short. 

All roentgenologists and clinicians are 
familiar with the well known and, in most 
cases, characteristic shadows seen in the 
roentgenogram of lobar pneumonia. Wess- 
ler and Jaches, in “Clinical Roentgenology 
of Diseases of the Chest,” state: “The 
roentgen shadow of a lobar pneumonia 
owes its more or less characteristic appear- 
ance both to the nature of the pulmonary 
exudate and to its lobar distribution. To 
the former we can ascribe the homogeneity 
of the shadow which results from a consoli- 
dation of the lung; the latter accounts for 
its configuration, which is determined by 
the shape of the individual lobe or lobes 
which are affected by the disease.” 

Unfortunately, we find a wide divergence 
in the shape and size of shadows cast by a 
pneumonic consolidation, to be explained 
by a number of factors. First, a lobe may 
be only partially consolidated, which causes 
a variation in the shadow and does not give 
the exact shape of the lobe. We find this 
occurs most frequently in the upper lobe 
pneumonie, especially in children. Second, 
we must consider the position of the dis- 
eased lobe in relation to the uninvolved 
adjacent lobe or lobes. The main interlo- 
bar fissure is an oblique plane, causing the 
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lobes to overlap at certain levels, This 
causes an attenuation and thinning of the 
shadow cast by a consolidated individys| 
lobe, because of the air-containing lung in 
the unconsolidated lobe either overlapping 
or being overlapped by the diseased lung, 

Another point of exceeding importance 
which causes variation in the shape of the 
shadows is the position of the target of the 
tube with respect to the consolidated area 
in the lung, and also the position of the pa 
tient—whether he be in the ventrodorsal 
position on the film or plate, or vice versg, 

In the time allotted it would be impos. 
ble to go more deeply into the radiographic 
findings in lobar pneumonia, and we do not 
feel that it is necessary to enlarge on a con- 
dition which is so well covered by many 
authors and familiar to us all. 

In passing, however, we do wish to em- 
phasize the point that every case should be 
radiographed as soon as possible. This is 
especially true in children and even in some 
cases in adults with the symptoms of an 
acute surgical abdomen. It has been the 
experience of us all that in these bafiing 
conditions patients have in some cases been 
subjected to a laparotomy, whereas, if a 
roentgenogram had been taken, the diag. 
nosis of pneumonia would have been estab- 
lished. A negative roentgenogram of the 
chest will then mean an intra-abdominal le- 
sion. To quote from Wessler and Jaches: 
“The roentgen examination is peculiarly 
reliable in these cases because in the earli- 
est stages of lobar pneumonia encountered 
clinically, even before physical signs are 
present, well marked shadows are already 
to be seen.” This point cannot be too 
strongly emphasized and we should all con- 
stantly urge this upon our clinical consul- 
tants. It is of great interest, although un- 
fortunately we do not often have the priv 
lege, to see a case of lobar pneumonia from 
its onset until the patient is discharged from 
the hospital, cured. 

The earliest sign which one can expect 
to find is a slight accentuation of one hilus 
shadow and a definite increase in the linear 
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markings. This increase in the markings 
may be throughout one lung er may be 
limited to one of the lobes. The sequence 
of events will then be the appearance of a 
hazy, rather thin, shadow, which, again, 
may involve an entire lung or one or more 
lobes. If the patient is radiographed again 
within twenty-four hours, or perhaps slight- 
ly longer, one will see that this slight hazi- 
ness is becoming more or less opaque and 
in all probability at this time may show the 
complete configuration of one lobe of the 
lung. This process perhaps goes on until 
the radiograph shows a complete, dense, 
white shadow. If we then continue to fol- 
low the case we will find that the diffuse 
opacity of the shadow is becoming less and 
there is more or less mottling by areas of 
increased and decreased density. This, of 
course, indicates a resolution of the proc- 
ess, and, finally, the only finding which is 
left is perhaps a faint mottling and accen- 
tuation of the linear markings. These signs 
persist for some time, even for a month or 
more. We are not now considering a case 
of unresolved or delayed resolution but one 
which is apparently quite normal in its con- 
valescence. 

A word of caution should be given here 
as to confusing these late signs of resolving 
lobar pneumonia with pulmonary tubercu- 
losis, especially if the pneumonic consoli- 
dation involves the upper lobes of either or 
both lungs. At times the findings are so 
characteristic of tuberculosis that a clinical 
history must be taken into consideration, 
and, in addition, when there is any doubt 
the patient should be re-examined in from 
six weeks to two months. If at this exami- 
nation we find that the accentuation of the 
linear markings is decreasing, we can then 
feel quite sure that the case is not one of 
tuberculosis. 

In our investigation of this subject we 
are concerned only with the early signs of 
lobar pneumonia. It is quite obvious that 
if the different types of the pneumococcus 
have a predilection for different lobes of 
the lungs, we must secure the radiographs 
as soon after the onset of the disease as pos- 


SOME X-RAY FINDINGS IN LOBAR PNEUMONIA 331 


sible, before extension to the other lobes 
of the lung has begun. 

it is interesting to note here some of the 
conclusions in the October 1, 1917, edition 
of the Monographs of the Rockefeller In- 
stitute. The statement is there made that 
lobar inflammation of the lung may be 
caused by a number of different bacteria, 
but that the vast majority of the lesions are 
caused by the varieties of the diplococcus 
pneumonie. To quote from the Mono- 
graphs: “Among 529 cases diagnosed 
from the clinical and pathological features 
as acute lobar pneumonia, the following 
were the etiological agents concerned: 


Diplococcus pneumonia .............essecee 454 
WRIGUIBNIGOE SS “DACHIUS™ g.0,6:55s:s:0< 00ers 46 601 side 3 
SRA IRT IA MEMIOI ON rere ecesieinio es awica ve qisawisewiame 6 
Streptococcus pyogenes .......-.-seeceesecee 7 
SirepiOCOC CUS INUCORUS 6 :< o.6 <:<10is.00-50 oes cence 1 
StapnylOCOCCUS: AUTEUS: . 6. o.6:60 < 50'60: cess 54's 3 
TRI SIOUNINIR ooo vcr ici gd aacie'scsiaieeo oo 6 
I ECRIIO? es eig nie sie anion o wioise ee ss whine seat 49 

529 


They go on to say that the result of their 
studies showed that the pneumococci fall 
into two general classes, the larger class 
including Types I, II and III, and the small- 
er Type IV. Type IV represents about 20 
per cent of the strains isolated from cases 
of lobar pneumonia and is the most fre- 
quently encountered in the mouths of 
healthy individuals. 

In their studies of 454 cases of lobar 
pneumonia they give the following percent- 
ages of occurrence of the various types: 


Pneumococcus Incidence 


Type No. cases % 
I 151 33.3 
II 152 33.5 
Ill 59 13.0 
IV 92 20.3 


Our investigation was begun by going 
through all the case histories on file in the 
Record Room from 1916 to date. From 
this investigation we prepared a series of 
357 cases from which we found the per- 
centages of occurrence of the various types 
to be— 
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Pneumococcus Incidence paycatiy : ‘ - 
Type ne % causative germ is probably PNeumococcys 
7 haa Type IV, in over two-thirds of the cases? 
( 28.2 . . 
iI 48 13.4 ' If we now study = _ lobe we find 
Ill 15 4.2 that pneumococcus Type I is respong; 
IV 193 54.07 - ponsible 


The points of difference in our series are 
a marked diminution in the percentage of 
Type II infections and a marked increase 
in Type IV. Therefore, in our series one 
is likely to encounter atypical pneumonia 
more often, this being borne out by a study 
of the radiographs. 

From a series of 357 cases we compiled 
the following table: 


Pneumococcus 
Right lung Type No. cases Percentage 
Upper lobe I 15 138 
II 3 2.6 
Ill 6 5.4 
IV 86 78.2 
Total number of cases, 110. 
Middle lobe I 15 428 | 
II 11 31.4 
III 2 5.7 
IV 7 20.0 
Total number of cases, 35. 
Lower lobe I 29 34.9 
II 11 13.3 
Ill 3 3.6 
IV 40 48.4 
Total number of cases, 83. 
Left lung 
Upper lobe | “| 20.0 
II 4 11.4 
Ill ] 28 
IV 23 65.7 
Total number of cases, 35. 
Lower lobe I 35 Si.2 
i] 19 20.2 
il 3 3.21 
lV 37 39.3 
Total number of cases, 94 


In studying the above tabulation more 
closely one will see that in 110 of the cases 
of lobar pneumonia in the upper lobe of 
the right lung, pneumococcus Type IV was 
the causative agent in 78.2 per cent. Is 
one, therefore, justified in drawing the con- 
clusion that if a consolidation of the right 
upper lobe is seen on the X-ray film, the 


for 42.8 per cent; Type II is responsible 
for 31.4 per cent, and Type IV is respon: 
sible for only 20 per cent. 

The lower lobe reveals that Type I and 
IT are responsible for some 48 per cent, 
whereas Type IV is responsible for some 
48.4 per cent, so that here we seem to find 
that a lower lobe consolidation in the right 
lung may be the result of any of the above 
organisms. In addition, Type III, although 
a small percentage of all cases, may occur 
in any of the three lobes. 

If we now go to the left lung and con 
sider the upper lobe, we find that Type IV 
is responsible for 65.7 per cent, which is 
15 per cent over one-half of the infections, 
but, again, Types I and II are responsible 
for some 31.5 per cent, whereas Type III 
follows out the rule which held for the right 
and is relatively rare. 


We now go on to the consideration of the . 


left lower lobe. Here, again, we find that 
Type I is 37.2 per cent and Type IV is 39.3 
per cent, so that again we are forced to the 
conclusion, as we were in the lower lobe 
of the right lung, that it is an open question 
whether the type is I or IV. Type I], on 
the other hand, shows 20.2 per cent of the 
infections, which is somewhat above the 
percentage in the lower lobe of the right 
lung. It would seem from these figures, 
which, of course, are only relative, because 
we do not feel that 357 cases is a sufficient 
number from which to draw definite con- 
clusions, especially as a number of these 
cases occurred during the influenza epi 
demic in 1917-1918, that we have not suf: 
ficient data to be definitely sure as to wheth- 
er or not the figures would remain the same 
in a larger series of cases. However, it 
does seem that the general trend of the fig 
ures would lead one to suspect that pneu- 
mococcus Type IV is the organism most 
frequently found in the upper lobe of the 
right lung and the upper lobe of the left 
lung. However, the lower lobes of both 
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lungs also show a high percentage of Type 
IV infections. The Type [V pneumococcus, 
of course, being atypical, one would expect 
it to give rise to atypical pneumonia, and 
lobar pneumonia of the upper lobes of both 
lungs is atypical from the clinical stand- 
point. ae 

We feel that if the consolidation of lobar 
pneumonia of the upper lobe of either the 
right or left lung is detected on the X-ray 
film, one is warranted in saying that the 
causative agent is most probably pneumo- 
coccus Type IV and our chances of being 
correct in this will be 75 per cent. Another 
interesting feature is the fact that Type I 
pneumococcus is the next most frequent and 
Types II and III may be considered rare. 
The figures for the middle lobe of the right 
lung are by no means conclusive and the 
three main types are quite close together in 
their frequency of occurrence. 

When we come to the discussion of the 
lower lobes of either the right or left lungs 
we find that the organism in frequency of 
occurrence is, first, Type IV and then Type 
I, with the other organisms occurring rare- 
ly, and we do not feel that the diagnosis 
of the type of invading pneumococcus is 
justified from an X-ray examination. 


CONCLUSIONS 


In concluding from the above, we do not 
feel that it is justifiable to make an X-ray 
diagnosis as to the invading organism in 
lobar pneumonia. However, the percent- 
ages in our series indicate that, should one 
have the audacity to say that there is lobar 
pneumonia present in the upper lobes of 
either the right or left lung, probably due 
to Type IV pneumococcus, the chances are 
that one would be correct in 75 per cent of 
cases. This is slightly more true of the 
right upper lobe than of the left. 


DISCUSSION 


_ Dr. W. W. Wasson (Denver): I think 
if I were to discuss this paper, it would be 
rather in a general way. Dr. Rosenow per- 
haps has led the medical profession in the 
study of the selection of tissue by organ- 
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isms. He has shown us certain germs from 
a tooth, for instance, which have selected 
a nerve or perhaps the duodenum. I feel 
that any of us, during epidemics of sinus 
trouble, observe that at times we have in- 
volvements of mastoids; at other times, 
during epidemics, we do not have much 
mastoid trouble. Turning to the chest we 
all observe that we have germs that cause 
bronchitis; we have germs that cause bron- 
chiectasis, frequently associated in sinus 
cases, whether it is bronchitis or bronchiec- 
tasis. Then we have germs that involve the 
parenchyma of the lungs, such as pneumo- 
nia. In this case it is the diplococcus. 
Then we have the tubercle germ that in- 
volves the parenchyma or the lymphatic 
structures. Now, in order to make any 
study of the situation, we have a great many 
factors that we must consider. In the first 
place, the lungs have a wider variety of 
disease than any other similar structures 
of the body: they are the only internal or- 
gans that are directly connected with the 
outside air; they are connected by the lym- 
phatic streams both with the abdomen and 
the neck and head. All the blood of the 
body must go through the lungs at some 
time or other. Now these four great factors 
must play a large part in any infection of 
the lungs—and as to its location. I fancy 
that a particle of dust or other infecting 
material coming from the air into the tra- 
chea has a pretty fair chance of going into 
the right lower lobe. We know that for- 
eign bodies do that. Again, it is a chance 
whether the infection goes into the right 
lower lobe or selects one of the other bron- 
chi and produces a pneumonia in the up- 
per, lower or middle lobe. Again, if the 
infection is circulating in the blood, I faney 
it is quite a chance whether it is deposited 
in an upper or a lower lobe. Infection 
coming into the lymphatic stream from the 
neck or sinuses or the head will pass down 
through the upper mediastinum, which is 
directly connected through the hilus on 
either side with the lung. The same is true 
of an infection coming from the abdomen. 
In a study of this sort we must consider all 









334 


these factors. We must consider the ele- 
ment of chance and I believe it plays a 
great part. Yet we all feel that tuberculo- 
sis primarily involves apices. The tissue 
reaction comes in as an important factor. 
We see typical cases with all the cardinal 
signs, and we see atypical cases. Those 
atypical cases may be purely atypical re- 
actions or may be influenced by the ana- 
tomical factors I have spoken of. If we 
have atypical germs we have atypical reac- 
tion of the tissue, and yet, if we have typi- 
cal germs, the body does not always react 
the same; so if the body does not always 
react the same, if we have atypical germs, 
and if we have so many factors entering 
into this problem, I say we must consider 
all of these before making final conclusions. 


Dr. SETH Hirscu (New York): It seems 
to me that it is important for one who prac- 
tises any particular art to know the limita- 
tions of the art. That idea arose in my 
mind when the Doctor demonstrated that a 
particular type of pneumococcus is respon- 
sible for consolidations in a certain portion 
of the lung. I do not suppose he intends to 
substitute the X-ray examination for the 
bacteriological examination, and further, I 
do not see that it is within the province of 
the roentgenologist to state, even if there is 
a 75 per cent certainty, that that particular 
pneumonia is due to a certain type of pneu- 
mococcus. It seems to me that the art of 
lung diagnosis is sufficiently difficult with- 
out complicating it any further. Not only 
is the art of diagnosis itself difficult but the 
expression of the findings, the roentgen find- 
ings, in intelligible language appears also 
to be extremely difficult. It appears to be 
more difficult to interpret interpretations 
than to interpret things themselves. I do 
not know what a white shadow is and I never 
saw a solid shadow, and do not know what 
“increased markings of the lungs” means, 
and many similar wild terms that are used, 
these days, in reading X-ray films of lungs. 
In the diagnosis of pneumonia the technic 
is extremely important, and I doubt very 
much if we will get very far with our pres- 
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ent method of making films of the chest, | 
mean by this, the Coolidge tube method vith 
the broad focus tubes and the long expo. 
sures. 

It is hazardous to make a diagnosis of 
pneumonia on a mere enlargement or dis. 
tortion of the hilus shadow; it is necessary 
to see a change in illumination, and with 
child suffering from pneumonia, restless 
and breathing rapidly, a fairly long expo. 
sure with the Coolidge tube will not show 
the very slight changes in illumination which 
may be due to beginning exudation in the 
air vesicles. Some day we will go back to 
a technic we were on the verge of perfect. 
ing, a technic which enabled us to make an 
exposure of the chest in a small fraction of 
a second without the intensifying screens, 
Then the detailed study of consolidations 
will be possible—more clearly than they 
are now. A great deal of difficulty arises 
in the diagnosis of consolidations of the 
left lung, particularly in children, because 
they frequently have patches of disease on 
the left side, which, in the usual sagittal 
exposure, show merely as an increase in 
size of the hilus shadow and a distortion 
of its form,—the area of consolidation be- 
ing hidden by the heart. Therefore, when 
such enlargement of the hilus shadow is 
marked or the clinical signs indicate it, an 
eccentric view of the chest is necessary to 
demonstrate the consolidation. 


Dr. BELDEN (closing): In closing the 
discussion I would like to say that I had 
no intention, when writing this paper, of 
making a hacteriologic diagnosis by the 
X-rays, but I considered it of interest to 
discover whether the different types of the 
pneumococcus had a predilection for the 
different lobes of the lung, and I still feel 
that this is of interest. 

I might add that we are all aware of the 
fact that we have only scratched the surface 
in roentgenological diagnosis and we have 
high hopes of becoming more proficient in 
this most difficult field of lung pathology. 

In extenuation of my position in under- 
taking this work, one may mention that the 
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tubercle bacillus has a special predilection 
for the upper lobes of the lung, and when 
we find a lower lobe tuberculosis we con- 
sider it an exception to the rule. Person- 
ally, I believe that one would be justified 
in making a diagnosis of tuberculosis when 
the X-ray reveals only a lower lobe lesion. 


It seems hardly necessary to bring up the 
question of technic because I feel that we 
are all familiar with that phase of radiol- 
ogy. However, Dr. Hirsch’s point of in- 
stantaneous exposures is well taken, but it 
seems like “bringing coals to Newcastle” 
to mention it before a Society of this kind. 





Bacilli causing malignant tumors. — Blu- 
menthal, the Director of the Cancer Research 
Institute in Berlin, and his co-workers, H. Auler 
and P. Meyer, have discovered a number of 
bacilli in lymph taken from the tissue surround- 
ing malignant growths in man. With one group, 
the so-called Bacillus PM, Reichert has carried 
out a number of experiments to investigate its 
properties in regard to transplantation, growth, 
metastasizing, and recurrence. Rats proved to 
be the animals best suited for these experiments. 
After a hypodermic injection of an emulsion of 
Bacilli PM and silicious marl, a nodule devel- 
oped, usually in ten days’ time, at the site of 
injection. Tumor paste injected at that time 
stimulated the growth considerably. This pri- 
mary tumor could easily be transplanted, and 
showed an infiltrating growth causing metasta- 
sis to the inner organs. Controls were done 
with the injection of tumor paste only. 

Morphologically, this Bacillus PM is very 
similar to the already known Bacillus Tumefa- 
ciens (Smith), which causes tumors in plants. 
The Bacillus PM cannot be isolated from the 
tumors in rats. The author, therefore, believes 
that it is not the bacillus itself that causes the 
malignant growth but some still invisible virus 
attached to it. He states very definitely that no 
claim is made to the effect that this Bacillus PM 
may be the “cancer germ.” Whether or not this 
discovery can be used therapeutically requires 
further investigation. 


Ernst A. Ponte, M.D. 


_Bizallogenic Tumors and Tumor-causing Ba- 
eilli. F. Reichert. Deutsche med. Wchnschr., 
1925, No. 32, p. 1306. 


Nasal accessory sinuses.—The writer em- 
phasizes in this article the fact that lowering of 
the visual capacity and blindness from disease 
of the nasal accessory sinuses are far more com- 
mon than is generally supposed. Particularly 
does disease of the ethmoid and sphenoid enter 
as a contributory group. The writer here em- 
phasizes the direct anatomical relation of the 
optic commissure to the sphenoid sinus. The 
optic commissure is very often situated directly 
over the sphenoid, so that disease of this sinus 
may easily affect the nerve at this point, either 
by direct extension through bone necrosis or by 
dehiscence of the sinus wall at this point or 
through collateral edema and inflammation by 
extension from the sinuses. He states that a 
negative X-ray report on the sinuses does not 
exclude the possibility of sinusitis as a contribu- 
tory factor in the optic disease. Several cases 
are described in which the X-ray showed no dis- 
ease of the accessory nasal sinuses, regardless 
of which a surgical procedure was instituted to 
remove all scar tissue from the ethmoid areas 
and to remove both middle turbinates. This 
procedure was followed in all cases described 
by an immediate and progressive improvement 
in the optic condition, with a resultant improved 
vision. 

The writer stresses the need of prompt action 
in all cases of optic involvement and of explor- 
ing the ethmoid sinuses particularly, regardless 
of negative X-ray and clinical findings relative 
to these sinuses. 


B. C. Cusuway, M.D. 


The Significance and Prevention of Blindness 
Due to Intranasal Disease. Mark J. Gottlieb. 
Laryngoscope, Nov., 1925, p. 8-4. 





POTTER-BUCKY DIAPHRAGM TECHNIC 
By E. C. JERMAN, Cuicaco 


I estese proper calibration of exposure should be made in two or more 
the equipment, it should be carefully relays. For example, if the time of expo. 
charted for the various regions and sure is to be 40 seconds, two 20-second 
positions of the body with which it may be exposures should be made, with the grid 
desirable to use the diaphragm. The fol- travelling twice across the film. Adequate 
lowing table is to be used as a guide in the means for the immobilization of the patient 
charting process. The first step is to fill in or part to be radiographed should always 
the P.R.V. (pre-reading or autotransform- be employed. For kidney and gall-bladder 
er) column of the table with the necessary work, where the maximum of soft tissue 
P.R.V. for each K.V.P. (kilo volts peak) differentiation is desired with as nearly as 
and for each milliamperage shown. The possible absolute immobility of the part, 
various P.R.V.’s may be obtained from the and for stomach and colon work where a 
calibration chart. Only one P.R.V. is re- short time is advisable in order to avoid 
quired for the 10 ma. column, one for the involuntary movement, the 100 ma. technic, 
20 ma. column and one for the 30 ma. col- with its corresponding shorter exposure 
umn. It is suggested that the time of ex- time and lower K.V.P., is suggested. The 
posure be made the variable factor in dia- 100 ma. technic requires the use of an ac- 
phragm work, when using the 10, 20 and curate time switch and will be more accu- 
30 ma. technic, in order to avoid the danger rately duplicated with the use of a stabi- 
of exceeding the 87 K.V.P. which is the lizer. The 5—100 radiator or the medium 
limit of both the 5-10 and the 5-30 radi- focus universal tube should be used for all 
ator tubes. As with extremity work, a vari- 100 ma. work with the diaphragm. 

ation of 2 or 3 P.R.V. or K.V.P. is not 

: — THE USE OF THE TECHNIC CHART 

material, but a variation of 5 or more 


should be avoided if at all possible. Because of the variability in speed of 


The ma. technic is suggested for all bone films, speed of screens, of the size or thick- 
work, in order that the finer detail to be ness of the part to be exposed, or its trans- 
obtained with the use of the smaller focal parency or opacity, or of pathological con- 
spot of the 5-10 radiator tube may be made ditions, any chart that may be prepared can 
available. The 5-10 tube should never be be used only as a starting point. The tech- 
used above its rated capacity of 10 ma. at nician, after viewing the part to be exposed, 
87 K.V.P. The 5-30 radiator tube or must use his best judgment regarding any 
the fine focus universal tube should be used variations from the chart. His judgment 
for the 20 ma. and the 30 ma. technic, or skill will improve rapidly with practice 
and either tube may be used with the 10 and experience, if the chart be used con- 
ma. technic as well. Another advantage stantly as a guide. When the part to be 
of the 10 ma. technic over the 20 or 30 exposed has been placed in the proper 
ma., is due to the fact that it provides a position, he should decide upon the technic 
greater latitude of the time, K.V.P. and to be used —he may use the 10 ma.-87 
dark room factors. The 20 and 30 ma. K.V.P.; the 20 ma.—87 K.V.P.; 30 ma 
technics are advisable when, on account of 87 K.V.P., or the 100 ma. technic. After 
the condition of the patient, it becomes nec- the technic has been selected for a given 
essary to sacrifice detail for a shorter ex- subject, and the proper tube placed in post- 
posure time. Where the time of exposure tion, the film, screen, distance, K.V.P. and 
exceeds 30 seconds, such as with the lateral milliampere factors should be kept constant 
lumbar spines of the larger patients, the except for 100 ma. work. When the 100 
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POTTER-BUCKY DIAPHRAGM TECHNIC 


JERMAN 





NORMAL MEDIUM SIZE ADULT WITH FILM, DOUBLE SCREENS AND POTTER-BUCKY DIAPHRAGM 




















































































































| | | 
| 10 ma. } 20 ma. | 30 ma. | 100 ma. 
Subject— Pos. Dist. | | | | | | | | | 
said | | . PROV. | K.V.P.| Sec. | P.R.V.| K.V.P.| Sec. | P.R.V.| K.V.P.| Sec. | P.R.V.| K.V.P.| Sec. 
| | | 
OE 3 i Rees inks eee Lat. 25 87 4 87 2 87 | 14s | | 
| - a. 
| | | 
Peon CETHUG <6 6 yeas. scees ee ime reeinre aisles se PA. 25 87 10 87 5 87 | | | 
a) | 
SHOUIGEL -osciaead ch teeing someones aie teenes A.P. 25 87 2 87 1 87 | * | 
| | 
Woergal Spine 2 cov cces cease swe es Ve dsldes eset) eke re 25 | 87 10 87 5 87 | io | 
aati i | | | | | 
WDOLSHIC GOING: occa sie ca wine ciesa- ten oie esos Lat. 30 ot |} 315 87 | 7% | 87 | 5 | | | 
| 7 ~~ ee es 
Lumbar spine ...... Se ES eae A.P. 25 87 7 87 3% | 87 | 2% | | | 
Ce | | | | | 
SGMBEE SPINE: side: ccc osie Ah as Cas eaiwe oa Eat. 30 87 35 87 : 17% | 87 | 12 | | | 
| | | | | | | | 
| £72] i aaa Rane tar ee Peer OOP PR IST one er ary ALP. } 25 87 6 87 | 3 | | 87 ! 2 | | | 
| | 
| rt. 4 7. 2 Oe Oe es ee 
Wiran bladder: 5...0.4.50005< JMecdesees eens, Aebe eas 25 | | 87 | 6 | 87 | 5 | | 87 | 2 | | | 
| | — ans is Soa 
GONG. sone Acie eas eat eepoate eee ere A.P. 25 87 7 87 | vial | 87 | 1% | | 68 2 
| noe | ! | 
| | | | | | | | | 
Metal cect etrce s ciorepereioay te : Senedd | A.P.-P.A. 25 87 | 20 87 | 10 | | 87 | 7 | | | 
| | a 
| | | | rr | | 
Galloblad Or << Ass sieratoisivernsvas ore ate wraierustarelt P.A. | 25 | 87 6 87 3 | | 87 | 2 | 68 2 
| Se SSeS, eS ee, Ne ene 
wie - | | | | | | | | | 
SlamaGlst cs cea eaaneeeman oe eeractaea PA. | 25 | | 87 | 2 | 76 1 
| | ae eee eee ee See Ley ee a La es 
ie | | | | | | | | | | | 
NE i ea aw te wks La aan A.P. | 25 | | | 87 | 2 | | 76 | 1 
= | | | | | | | | 














The distance ordinarily used with the Potter-Bucky diaphragm is 25 inches. Thirty inches is suggested with the lateral dorsal and lumbar spine, due te 


the fact that the spine is so far away from the film in this position. Double intensifying screens are recommended for all diaphragm work in order that smaller 
focal spot tubes and shorter exposure times may be used. It is perfectly feasible, if so desired, to increase the exposure time and lower the K.V.P. factor, with a 
resulting increased contrast. 
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ma. technic is used, the film, screen, dis- 
tance, time and ma. factors should be kept 
constant. 

If either 10, 20 or 30 ma. technic is se- 
lected, and with the above factors for these 
technics fixed, there is but one time of ex- 
posure that will give the best possible re- 
sults. The problem is to find that time of 
exposure. 

For example: Subject, pelvis; technic 
selected, 87 K.V.P., 10 ma., 25-inch dis- 
tance, 5-10 radiator type tube. 

If the pelvis is medium size, by reference 
to the above table it will be found that 6 
seconds exposure is to be used. If the pel- 
vis is larger than medium, use a longer 
time of exposure; if the pelvis is smaller, 
use a shorter time of exposure. When the 
exposed film has been developed it will be 
at once apparent whether or not a longer 
or a shorter time of exposure should have 
been used for that subject. If the radio- 
graph is too dark, a shorter time of expo- 
sure should have been used; if too light, a 
longer time of exposure should have been 
used. If it is desirable to improve the den- 
sity, another exposure can be made. The 
second guess should be better than the first. 

If the 100 ma. technic is to be used, the 
variable factor is K.V.P. For example: 
Subject, kidney; 100 ma., 25-inch distance, 
2 seconds, medium focus universal or 
5-100 tube. 

If the subject is of average medium size, 
by reference to the above table it will be 
found that 68 K.V.P. (you will have al- 
ready determined the necessary P.R.V. for 
that K.V.P.) is to be used. If the subject 


is larger than medium, use a higher P.R.V. 
(K.V.P.), and if smaller, use a lower 


P.R.V. (K.V.P.). 


When the exposed film 


is developed it will be at once apparent 
whether or not a higher or lower P.RY. 
(K.V.P.) should have been used. If the 
radiograph is too dark, a lower PRY. 
(K.V.P.) should have been used; if too 
light, a higher P.R.V. (K.V.P.) should 


have been used. 
SUMMARY 


The tube, the film, the screen, the mil. 
liamperage, the distance, and the K.VP. 
(P.R.V.) are all fixed when using either the 
10, 20 or 30 ma. technic, the time of ex. 
posure factor only to be varied for the pur- 
pose of obtaining the desired result. In 
routine practice, after selecting one of the 
above technics for a given subject, it only 
remains for the technician to decide what 
time of exposure is to be used. 

When using the 100 ma. technic, the 
tube, film, screen, milliamperage, distance 
and time of exposure are all fixed, it being 
only necessary for the technician to decide 
what pre-reading voltage (K.V.P.) should 
be used. 

Following the calibration and charting 
of the equipment, in routine practice, the 
K.V.P. may be ignored except when it may 
he desired to impart or receive information 
to or from others regarding the K.V.P., or 
penetration factor, value. 

A given K.V.P. means the same value, 
when properly measured, wherever it may 
be used and with all equipment. 

A given P.R.V. (pre-reading or autotrans- 
former) voltage may have one value with 
one equipment and another value with an- 
other equipment. Consequently, the pre- 
reading voltage required to produce a given 
K.V.P. value must be worked out with each 
individual equipment with a sphere gap. 





Bases Ce SST Se: SIRS ZS 











M. J. 
BENJA 
JouNn 


Con 
logical 


on Si 
whic 
land 
and 

Rab! 
tions 


to d 


tity 
trosl 








© 
¥ 
oe 
{ 
i 
bg 











EDITORIAL 














Editor 


Associate Editors 


M. J. Huseny, M.D. : . " 
Bensamin H. Ornvorr, M.D. ; 
Joun D. Camp, M.D. 











Contents of RADIOLOGY copyrighted by the Radio- 
logical Society of North America. 








STANDARDIZATION 


The preliminary report of the Committee 
on Standardization of X-ray Measurements, 
which was read and approved at the Cleve- 
land meeting of the Radiological Society, 
and was published in the March number of 
RapIoLocy, contains three recommenda- 
tions: 

]. That an iontometric method be used 
to determine the output of X-rays; 

2. That for the present, at least, quan- 
tity of radiation be expressed by the elec- 
trostatic unit “e,” or its equivalent, “R,” 
as defined by Behnken; 

3. That quality be expressed in terms 
of either average wave length, effective 
wave length, the half value layer, or the 
coefficient of absorption. 

While these recommendations, of course, 
apply only to members of the Society, they 
are considerably reinforced by the adoption 
by the United States Bureau of Standards 
of the electrostatic unit as a measure of 
quantity, until such time, at least, as an 
international unit shall be selected and de- 
fined. 

At a recent meeting of the Committee in 
Washington, officials of the Bureau of 
Standards expressed their willingness to 
assume the tremendous task of standardiz- 
ing and calibrating measuring instruments 
in absolute units as soon as the necessary 
equipment and personnel can be provided. 
Such co-operation, and that proffered by 
various physicists throughout the country, 
practically assures the success of the Com- 
mittee, at least in its effort to solve the more 


pressing physical problems presenting them- 
selves. 


MANLY J. SANDBORN: IN MEMORIAM 


Manly Jay Sandborn was born July 25, 
1869, at Freedom, Wisconsin, and died at 
Appleton, Wisconsin, February 20, 1926. 
He left to mourn his passing, besides his 
many friends, a beloved wife and one son 
and one daughter. 

Dr. Sandborn was graduated from the 
public schools of Appleton and received 
the degree of B.S. from Lawrence College 
in 1892. He was graduated from the 
Northwestern University Medical School in 
1896. Since that time Dr. Sandborn has 
practised medicine in Appleton, Wisconsin, 
until the time of his death, except for three 
years—1899—]1902—during which time he 
served as surgeon to the Colorado Fuel and 
Iron Company, at Brookside, Colorado. 

After his return from Colorado in 1902, 
Dr. Sandborn began the use of the X-ray 
in his work. By his industry and studious 
application to his work he became one of 
the leading radiologists of the country. For 
a number of years his entire time has been 
given to radiology alone. 

Dr. Sandborn’s talents, application to 
duty and sincerity of purpose made him an 
outstanding figure in the profession in his 
State. He twice held the office of President 
of his county society, as well as serving for 
a number of years as its secretary. He 
took an active part in the work of the Wis- 
consin State Medical Society, serving in 
various capacities in its activities. A char- 
ter member of the Radiological Society of 
North America, he has been a powerful 
factor in bringing it to its present high state 
of usefulness. In 1918 he was elected Sec- 
retary of the Society, which office he filled 
with credit to himself and satisfaction to 
the membership until his election to the 
presidency of the Society in 1924. At the 
time of his death Dr. Sandborn, as Presi- 
dent, was actively engaged with the Program 
Committee in arranging for the Annual 
Meeting in Milwaukee in Nov.—Dec., 1926. 
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In addition to his membership in the 
Radiological Society of North America, 
Dr. Sandborn was a member of his county 
society, the Wisconsin State Medical Soci- 
ety, the American Medical Association, the 
Fox River Valley Medical Society, the Tri- 
State Medical Society, and the American 
College of Radiology. He was on the active 
staff of St. Elizabeth’s Hospital, of Apple- 
ton, and was also a member of Phi Rho 
Sigma Medical Fraternity. 

Dr. Sandborn’s activities were not con- 
fined to medicine. He was an honored 
member and trustee of the First Methodist 
Church, of Appleton, a member of the 
Young Men’s Christian Association, the 
Masonic Lodge, the Rotary Club and the 
Chamber of Commerce of Appleton, to all 
of which, as well as to the community it- 
self, he gave freely of his time and talents. 

Honored by his fellow-townsmen for his 
personal and civic virtues, trusted and ap- 
preciated by the physicians of the commu- 
nity and of the State for his professional 
ability and good judgment, and beloved by 
the members of the Radiological Society 
of North America for his kindly disposi- 
tion, his brotherly bearing, and his uniform- 
ly courteous manner, he died in the prime 
of life, rich with honors and appreciation. 

Be It Resolved: That the members of 
the Radiological Society of North America 
mourn the loss of a valued and beloved fel- 
low-member: That they are grieved to know 
that they shall no longer feel his influence 
in their meetings, nor be permitted to coun- 
cil with him in their trials. 

Be It Further Resolved: That a copy of 
this appreciation be sent to the bereaved 
wife and son and daughter of Dr. Sand- 
born; that a copy be sent to RapioLocy for 
publication, and that these resolutions be 
spread upon the minutes of the Society. 

Joun F. Herrick, M.D., Chairman, 
L. R. Hess, M.D., 

Leon T. LEWaALp, M.D., 

WituiaM E. CuamMBertain, M.D., 
LeRoy Sante, M.D., 


Committee. 


DR. MANLY J. SANDBORN 


Though ‘tis yet early eve, he has gone to his rest 

Tread lightly; disturb not his sleep. 

His day has been full, and at times hard-prest 

He has shirked no stern task; given all of his 
best. 

And in measure of manhood has met every test, 

May his slumber be calm and deep. 


—S. D. G. 





CHARLES C. GRANDY: IN MEMORIAM 
Charles C. Grandy, M.D., formerly a 


member of the Executive Committee of the 
Radiological Society of North America, 
died February 12, 1926, at his home in 
Fort Wayne, Indiana, of chronic nephritis, 
following an illness of five months. 

Dr. Grandy, who had practised radiology 
in Fort Wayne since July, 1911, was born 
July 7, 1885, in the town of Wall Lake, 
Towa, and lived during his young manhood 
in Warsaw, Indiana. He was married June 
5, 1912, to Miss Paullena Longacre, of 
Elkhart, Indiana. He was a graduate of 
Indiana University and of Rush Medical 
College, Chicago. In Fort Wayne he joined 
the staff of the Lutheran Hospital. During 
recent years he has been a member of the 
Duemling Clinic and an X-ray and radium 
specialist. 

He was a member of the Allen County 
Medical Society, a Fellow of the American 
Medical Association, a member of the 
Northern Tri-state Medical Association, the 
Radiological Society of North America, 
and the American Roentgen Ray Society. 
He was a charter member of Nu Sigma Nu 
of Indiana University, a member of the 
Honorary Fraternity Sigma Xi, the Ameri- 
can Institute of Electrical Engineers, the 
Sol D. Bayless Lodge of F. and A. M., and 
the Kiwanis Club of Fort Wayne. 

Dr. Grandy is survived by his widow, 
three children—Alice, Charlene, and John 
—hy a sister, Miss Ruth Grandy of Fort 
Wayne, and a brother, Frank Grandy of 
Indianapolis. 

The Committee on Necrology of the Ra- 
diological Society of North America offers 
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The Late Dr. Charles C. Grandy 


the following resolution on the occasion of 
the death of Dr. Charles C. Grandy: 

As a member of the Radiological Society 
of North America Dr. Charles C. Grandy, 
by his quiet, unobtrusive, kindly manner, 
made himself one of the beloved members 
of the Society. And because of his thor- 
ough understanding of the fundamentals of 
radiology, his ripe knowledge of the appli- 
cation of the science in the diagnosis and 
treatment of disease, and his good judgment 
in all matters, he became a trusted adviser 
and guide. 

Therefore Be It Resolved: That in the 
death of Dr. Grandy the Society has suf- 
fered a most serious loss. That it will miss 
him in its councils and in its scientific work 
and especially will its membership miss his 
kindly greetings. 

Resolved: That a copy of this resolution 
be entered on the records of the Society, 
and that a copy be sent to the family of 
Dr. Grandy. 


EDITORIAL 
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RADIUM RADIATION FROM A GEN- 
ERAL UTILITY STANDPOINT * 


The introduction of radium into general 
therapeutic use has been accomplished by 
much discussion and also considerable un- 
justifiable criticism. 

In the light of past achievements, how- 
ever, we are in duty bound to review our 
work with radium and continue in its scien- 
tific application, secure in the knowledge 
that in certain phases of cancer it has dem- 
onstrated therapeutic results as yet un- 
equalled by any other medical or surgical 
measure known. 

Outside of the comparatively few insti- 
tutions where radium is supplied in the 
form of emanation, the bulk of independent 
radium therapy is carried on by means of 
elemental radium in the various glass and 
metallic containers with which we are all 
acquainted. With the advent of the aerial 
mail service, even the remotely located 
radiologist can have placed at his disposal, 
upon telegraphic request, a suitable quan- 
tity of radon or radium emanation of exact 
measurement and known content. This ser- 
vice is invaluable to those who have not the 
facilities of an emanation apparatus. 

According to the experience of the writer, 
the field where the best results have been 
obtained from radon implants or seeds is 
the oral cavity, particularly the tongue. 
In no other location has this form of ther- 
apy seemed to us so surely the best, unless 
it be in such nodules or tumor masses of 
the rectum, vagina or cervix uteri as will 
not react so as to injure seriously a func- 
tionating mucous membrane. In early can- 
cerous lesions of the tongue, our experience 
with radon seeds has been gratifying. In 
the bladder, prostate and rectum, we have 
not been so fortunate. 

In the majority of malignancies, we have 
noted that outside of a very few favorable 
cases where a metallic needle imbedded for 
a limited time gave the desired result, we 
accomplish a great deal more with much 
less pain and discomfort to the patient by 





1 Presented for publication Feb. 2, 1926. 
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the screened applicator method. Similarly, 
our use of the metallic needles imbedded in 
tongue or throat lesions have given way, 
either to the radon seeds or to screened 
topical application. In tissues which are 
hyperplastic and free from adjacent sensi- 
tive structures, as, for example, polypi or 
small fibroids of the cervix uteri, judicious 
employment of metallic needles will yield 
more satisfactory end-results than any other 
method of eradication. On the other hand, 
in cancerous nodules elsewhere located, the 
response with needles has not measured up 
to what should theoretically be expected 
from such treatment. Many of us at one 
time advocated the use of needles imbed- 
ded in the various cancer nodules of the 
breast. We have, in our Clinic, discontin- 
ued this procedure for several reasons, the 
chief one being the severe reaction and 
sloughing, with a long, tedious healing 
period which sorely tries the patience of 
both the operator and his charge. When 
we have reverted to the older technic of 
screened external applications, we have se- 
cured equally good end-results with no such 
serious sequelez. It makes a great differ- 
ence, of course, which type and size of 
needle is used. The small calibered plati- 
num iridium needle does not traumatize 
greatly and is to be preferred to the heavier 
steel needle, although its lesser radium con- 
tent necessitates a longer treatment. Even 
if we should be compelled to remodel our 
work entirely upon the more or less debat- 
able ground just considered, it is doubtful 
if the near future will give the medical 
profession a more reliable agent than ra- 
dium, within the limitations to which refer- 
ence has been made. 

It is to be questioned whether in the en- 
tire armamentarium of medical science 
there is any agent or group of agents so 
universally successful in the treatment of 
skin lesions, malignant and benign, as that 
specific energy of radiation exemplified in 
the element radium. Neither has any sin- 
gle individual or group of individuals pro- 
duced a method of treatment which will so 
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surely and effectively correct pelvic con. 
ditions as this self-same radium, and this 
even in cases which are beyond the reach 
of ordinary surgery or any other known 
form of treatment. Further, it is by no 
means established that we have reached the 
limit of accomplishment in this interesting 
field of work and we may rightfully claim 
more time to study and familiarize our. 
selves more fully with some of the intricate 
problems which go to make up the basic 
science radiology. 

One source of disappointment with ra. 
dium work comes from attempting to do 
massive work with ‘small quantities of ra. 
dium. This applies specifically to the ra- 
dium plaques with which many dermatolo- 


_ gists attempt the destruction of superficial 


malignancies. Ordinarily the plaques con- 
tain five to ten milligrams of radium ele. 
ment thinly spread over a surface of fused 
glass from one to two centimeters in diam- 
eter. Frequently a patient reaches our 
Clinic with a small epithelioma of the face 
thoroughly infiltrating the skin as a result 
of a slow process of irritation with radium 
plaques. While these are perfectly satis- 
factory in seborrheic patches or localized 
keratoses, they should never be employed 
where a clinical epithelioma exists. It is 
far better to use fifty or more milligrams 
of radium lightly screened in the shape of 
needles or tubes, and time the same accord- 
ing to the particular lesion in question. 
The use of large amounts of radium in 
an attempt to produce deep therapy from 
the block method above the body surface 
is not reasonable, since to divert so much 
valuable radium energy to a field which 
can easily be covered in a fraction of the 
time by short wave X-rays, is sheer waste. 
In referring to large amounts, I am quoting 
our own experience with radium packs up 
to one-half gram radium element, but I am 
sure the same principle would govern the 
use of radium up to three or four grams, 
beyond which no institution could econom 
cally make use of radium in any form for 
single or individualized treatments. We 
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have demonstrated in our Clinic to our own 
satisfaction that a three-centimeter skin dis- 
tance should never be exceeded, and we 
prefer. to work at a one-centimeter distance 
for so-called deep radium effects. With 
the lesser distance and with metallic screen- 
ing, we have never seen a severe skin reac- 
tion with amounts up to one-half gram 
where it was desirable to affect subcutane- 
ous structures up to what we would consider 
a massive or deep erythema dose. Under 
this caption we include diseases of the 
spleen, liver, accessory sinuses, and local- 
ized glandular disease, also the many vari- 
eties of cancer nodules, either metastatic or 
from a localized extension. 

Is there a cancer dose for radium? Em- 
phatically, no! There is a somewhat elas- 
tic unit of dosage which usually suffices in 
a selected number of cases of easily known 
pathology, wherein we may _ reasonably 
expect a uniform response from a precon- 
ceived dose formula. Otherwise, there are 
just as many variations in dosage as there 
are types of individuals or manifestations 
of disease. Many authors claim there is 
no such thing as idiosyncrasy to radiation, 
that all such apparent phenomena and 
irregularities are due to improper treat- 
ment. To such opinions, I cannot yield 
gracefully, as I am convinced that, all 
things being equal, no other medical agent 
is more variable in its effects than the en- 
ergy of radiation, due not to any tempera- 
mental quality of its own but to the ever- 
changing differentiation of the protoplasmic 
human cell. It is, of course, necessary to 
have a fundamental standard by which to 
estimate a basic dosage for a given lesion, 
and the work of such eminent physicists as 
Failla, Viol and Dorsey, together with the 
clinical data from such men as Abbe, Wil- 
liams, Kelly, Burnam, Boggs, Schmitz, 
Quick, Aikins, Simpson, Pfahler and a 
great many others, have blazed a trail which 
we may safely follow. 

ALBERT SorLanp, M.D., 
1407 South Hope Street, 
Los Angeles, California. 


February 17, 1926. 


A LETTER FROM THE AMERICAN 
REGISTRY OF RADIOLOGICAL 
TECHNICIANS TO THOSE WHO 

CONTEMPLATE OFFERING 
COURSES TO PROSPECTIVE 
TECHNICIANS 


The agreement at the end of the appli- 
cation blank which each registrant has to 
sign reads as follows, and the certificate 
issued reads accordingly: 

AGREEMENT: If I receive a certificate 
from the American Registry of Radiologi- 
cal Technicians, I, ...... as : 
hereby agree to work at all times under the 
medical supervision, and under no circum- 
stances to give out written or oral diagnoses 
or work independently, whether in any pri- 
vate office, hospital or institutional labora- 
tory. 








CS ne 

The only thing we can say about courses 
given to prospective technicians is of a criti- 
cal nature. The first point that comes to 
my mind is that giving courses to any num- 
ber of students for instruction fees seems 
to be a doubtful business proposition. It 
would seem more feasible to take appren- 
tices now and then into the laboratory and 
train them, along with little or no tuition 
fee, advance them in salary from time to 
time, and use them to fill your own vacan- 
cies, or, when they are sufficiently grounded 
in their work, they could take other posi- 
tions. But giving courses to classes, unless 
you know that they are fairly sure of posi- 
tions, is, to my mind, a doubtful experi- 
ment. It would seem that this had better 
be done under the apprentice system in 
hospitals or the larger laboratories in order 
to give the variety possible from the volume 
of work. 

In regard to the matter of diagnosis, we 
are all convinced that this is not the field 
of a technician; that the doctor himself 
must take this burden, even though the 
technician works for some specialist, as a 
gastroenterologist, surgeon, or what not. 








344 RADIOLOGY 


The technician has neither the prelimi- 
nary education, medical training nor expe- 
rience, nor contacts with medical societies, 
roentgenological societies, and medicai lit- 
erature to give him a foundation, in the 
first place, or to keep him abreast of the 
times, in the second place. Besides, any 
opinion in the way of diagnosis, whether of 
a fracture, dislocation, bone or joint dis- 
ease, is in the nature and fact of the prac- 
tice of medicine. 

The medical profession is cursed, and 
to the public’s detriment, by cults and near- 
doctors and queer doctors of all kinds. We 
have no intention in the Registry of helping 
matters grow worse. On the other hand, 
the American Medical Association, the 
American College of Surgeons, county med- 
ical societies, city and state health depart- 
ments, are more and more coming toward a 
definite position that all offices and diag- 
nostic institutions or places or laboratories, 
shall be under the supervision and control 
of competent and duly licensed medical 
men. 

If you can bring your work to conform 
with our conception, which has been well 
studied out, and is approved by the Amer- 
ican Roentgen Ray Society and the Radio- 
logical Society of North America, we will 
be glad to co-operate with you. Your pu- 
pils or graduates can be registered as ap- 
prentice technicians, and you can give them 
a reasonable assurance that when they have 
fulfilled the other requirements, we will 
welcome them. 

Very truly yours, 

Byron C. Daruinc, M.D., 
President. 





LAY RADIOGRAPHERS AND MEDICAL 
REPORTS * 


The Society of Radiographers, as_re- 
ported in a letter from London to the Amer- 
ican Medical Association, has passed a rule 
preventing lay members from making any 


1 Reprinted by permission from the Jour. Am. Med. 
Assn., Dec. 12, 1925, p. 1901. 


report or diagnosis on any roentgenogram 
or screen examination, but it was agreed 
that this rule should be interpreted to allow 
a lay radiographer (in the absence of a 
medical radiologist) to describe to a physi. 
cian the appearances seen in a roentgen-ray 
examination, so as to assist him in making 
a diagnosis. The Institution of Electrical 
Engineers, which took part in the founda. 
tion of the Society of Radiographers and 
nominated six out of the eighteen members 
of its council, has withdrawn its nominees 
and terminated the institution’s connection 
with the society, because it considered that 
the new rule would materially lower the 
professional status of non-medical radiog- 
raphers. An attempt had been made pre- 
viously by a representative of the institu. 
tion to modify the proposed rule by moving 
that it be amended so as not to be applicable 
to members of the society who had been 
engaged in roentgen-ray work for not less 
than fifteen years. Such members would 
thus be allowed to interpret roentgeno- 
grams, make screen examinations and diag- 
noses, and treat patients. Objection was 
taken to this by the General Medical Coun- 
cil, which pointed out that if such a clause 
was inserted in the rule the medical mem- 
bers of the society would find themselves 
in the untenable position of associating with 
unqualified persons who were performing 
medical functions without medical training 
or without immediate personal medical su- 
pervision. This decision the medical mem- 
bers of the Society of Radiographers could 
not, of course, dispute. Nevertheless, the 
Institution of Electrical Engineers main- 
tained its position. A large proportion of 
the radiographers, however, have expressed 
agreement with the new rule. 





UNANIMITY OF ACTION 


The following letter, received by the 
President of the Radiological Society of 
North America, speaks for itself. It gives 
expression to the spirit of fellowship, of 
cohesion, of interest in a common cause 
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characteristic of this Society, which breaks 
on no lines of cleavage, geographical or 
social. 

New Orleans, Louisiana, 

December 26, 1925. 

Dr. Manly J. Sandborn 
President of the Radiological Society 
Appleton, Wis. 


Dear Doctor: 
Because a number of the members of 


the Society have expressed the fear that 
either the Section Meeting in Dallas or the 
Annual Meeting in New Orleans would suf- 
fer from the fact that both these meetings 
will be held next year in the South at points 
comparatively close to each other and more 
or less remote from our centers of popula- 
tion, we believe it our duty to the Society 
to write you that if you and the Executive 
Committee deem it best for the good of the 
Society to change the meeting place for the 
1926 meeting, and to come to New Orleans 
at some later date, that we who invited you 
and are particularly anxious for you to hold 
the 1926 meeting in New Orleans, would 
be perfectly agreeable to any change or 
arrangement which would best serve the 
interest of our specialty. 
Wishing you the compliments of the sea- 
son, we beg to remain, 
Sincerely yours, 
Tracy J. Gatety, M.D. 
Lucien A. Fortier, M.D. 
Ernest C. Samuet, M.D. 
ELeAzER R. Bowre, M.D. 
AMEDEE GRANGER, M.D. 


Milwaukee, Wis., 
Feb. 24, 1926. 
Dr. Amédée Granger 
921 Canal St. 
New Orleans, La. 
My dear Dr. Granger: 

At a meeting of the Milwaukee County 
Radiological Society and allied Medical 
Bodies of the County and State held Satur- 
day, Feb. 13, 1926, the following resolu- 
tion was unanimously adopted and the Sec- 
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retary instructed to communicate the same 
to you: 

It is the unanimous wish of the Milwau- 
kee County Radiological Society and the 
allied Medical Bodies of the County of Mil- 
waukee and State of Wisconsin that a vote 
of thanks for their courtesy in relinquishing 
their title to the convention of the Radio- 
logical Society of North America for 1926, 
be extended to Dr. Amédée Granger and 
his associates in Louisiana: 

And also a vote of thanks to the Execu- 
tive Committee of the Radiological Society 
of North America for having selected Mil- 
waukee as the next meeting place for the 
annual National Convention to be held No- 
vember 29, 30, Dec. 1, 2, 3, 4, 1926. 

Very truly yours, 

C. W. Geyer, M.D., Sec. M.C. R. S. 
H. B. Popiasxy, M.D., Pres. 





BOOK REVIEWS 





| ERGEBNISSE DER MEDIZINISCHEN STRAHLEN- 
FORSCHUNG. (ROENTGENDIAGNOSTIK, Ro- 
ENTGEN-, RADIUM-, UND LICHTTHERAPIE. ) 
| Band 1. Verlag von Georg Thieme, 
| Leipzig, 1925. 








This volume is the first in a new set of 
publications with quite a different aspect, 
as compared with the usual new books in 
radiology. The editors, Holfelder, Holthii- 
sen, Jiingling and Martius, represent a 
group with widely scattered interests in 
different radiological fields. They feel 
that in the past decade the advances in radi- 
ology have been so many, so far-reaching, 
and so widely scattered in various kinds of 
medical literature that the average radiolo- 
gist has found it almost impossible to be- 
come properly oriented with regard to the 
present status of many problems. This 
applies to both the practitioner and the pure 
scientist. What is needed is some effective 
means of correlation and unification of ex- 
isting, available knowledge. To-day there 
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are very few published monographs on spe- 
cial problems in medical radiology. 

The editors of this series hope to produce 
a group of just such publications, each by 
a man especially qualified to discuss his 
particular problem. These monographs are 
to present as complete and comprehensive 
an outline as possible. It is expected that 
they will furnish the scientists a full and 
accurate foundation for further research, 
and at the same time be a reliable work of 
reference for the practitioner. 

The present volume certainly justifies 
the hopes and aspirations of the editors. 
The first monograph is on the “X-ray Diag- 
nosis of Malignant and Inflammatory Tu- 
mors of the Colon,” by Fischer of Frank- 
fort. This is a very complete study, with 
adequate pathological and surgical control. 
The author emphasizes the use of his meth- 
od of combined barium and air enemas, 
which enables one to see the outlines of 
many tumors and infiltrating processes. 

The next article, on “Bone Atrophy,” is 
by Friedl and Schinz. This, likewise, com- 
bines the pathological and radiological as- 
pects. Lorey contributes one of the shorter 
papers on the “X-ray Picture in Acute 
Miliary Tuberculosis.” The differential 
diagnosis is carefully considered, and there 
are a number of extremely beautiful repro- 
ductions of plates. Two excellent contri- 
butions in the purely physical field are 
“Spectroscopy in Medical Roentgenology,” 
by Grebe, and “Measurement of Roentgen 
Rays by Ionization Methods,” by Kustner. 
The latter constitutes practically a complete 
book in itself, amounting to about two hun- 
dred pages. 

Glocker contributes a very interesting 
discussion on the lay-out of X-ray depart- 
ments, with special reference to protection 
from the rays. Holthiisen of Hamburg pre- 
sents a very detailed study of secondary 
radiation, its physics and clinical utiliza- 
tion. 
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Schinz and Slotopolsky have contributed 
a careful histo-¢~.aological study of the 
effect of X-rays on the testicle, including 
the possibility of later restitution of dam. 
aged elements. 

The last two papers are clinical ones, 
Lahm contributes a discussion of the “Ra. 
diation Treatment of Cancer of the Cervix,” 
while Kurtzahn writes on the “X-ray and 
Radium Treatment of Esophageal Cancer,” 
Both are very thorough and complete re. 
views of the various methods used in prac- 
tical radiation, with a discussion of the end- 
results. 

This first volume of the “Ergebnisse” 
thus bears out the hopes expressed by the 
editors. Here we have a series of detailed 
and complete monographs on matters of 
X-ray diagnosis, pure physics, biological 
problems affecting treatment, pathology, 
and clinical radiotherapy. We shall look 
forward with great expectations for the 
appearance of the succeeding volumes. 


I. Gerser, M.D. 








La HAvuTe FREQUENCE EN OrTo-RHINO- 
LARYNGOLOGIE, by Leroux-Robert. Pa- 
per. Price 15 francs. Pages 166, with 
74 illustrations. Paris: Masson et Cie, 
1925. 











In this little book the author, who is a 
pioneer in the use of high frequency cur- 
rents in the medical and surgical treatment 
of diseases of the ear, nose and throat, dis- 
cusses the application of such methods and 
the results to be obtained from them. The 
methods and the apparatus used by him are 
described in detail in connection with each 
disease. This work may prove of interest 
and perhaps of distinct value to ear, nose 
and throat specialists. The subject matter 
is well arranged and the discussions and 
descriptions are brief and to the point. 


A. U. Desgarpins, M.D. 
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Backache.—When a patient applies for re- 
lief from a backache one should attempt to vis- 
ualize mentally, if possible, in what tissue the 
pain-producing lesion lies. Is it in the bone, 
the joint with its component parts of ligament 
and synovial membrane, the muscle or its ten- 
dinous attachments, or is it in the nerve trunk? 
One should also endeavor to determine whether 
the condition is inflammatory or mechanical or 
malignant. 

From a causative standpoint backaches may 
be classified as (1) arthritic, (2) traumatic, 
(3) static or postural, (4) pelvic or as resulting 
from other abdominal reflex conditions. 

Arthritic type.—The author quotes from a 
study of 137 cases reviewed by Carter from the 
records of the Bigelow Clinic. In this series 
the most frequent cause of backache was found 
to be arthritis, either primarily spinal or as a 
part of a generalized osteoarthritis. Foci of in- 
fection considered causative for this arthritis 
were the tonsils, abscessed roots of teeth, infected 
antra, and pyelonephritis. Prostatic infection 
was occasionally found. Intestinal stasis was 
found very frequently and was regarded as a 
causative factor. 

Traumatic type.—Backache due to trauma and 
not associated with arthritis is usually due to 
such injuries as fracture of the vertebral body 
or of the transverse process, or the strain of 
spinal muscles or ligaments. Traumatic spon- 
dylolisthesis occurred only rarely. A common 
type of traumatic backache is found in some 
post-operative cases where dorsal recumbency is 
enforced in the case of a previously active indi- 
vidual. To obviate or relieve this a suitable 
lumbar pad should be used to support the nor- 
mal lumbar curve. 





RADIOLOGY 





Pelvic and reflex.—Uterine retroversion, pel- 
vic varicocele, pelvic tumor, pelvic congestion 
at the menstrual period, and pelvic inflammation 
are frequently met with as causative factors in 
low backache. Bi-manual pelvic examination 
will clear up the diagnosis in the uncomplicated 
cases. Occasionally one finds such coincident 
conditions as pyelonephritis, perinephritic ab. 
scess, floating kidney, or ureteral kink or calculi, 

Static or postural type—This may be due to 
definite orthopedic faults or to a combination 
of such. Any variation from the normal upright 
posture, especially under the strain of work, 
produces muscle and ligamentous strain com. 
plained of as backache. Examples of faulty 
posture, in which the poise of the body is thrown 
off its center of gravity over its base, are round 
shoulders, lordosis, and flat back. Pendulous 
abdomens and consequently hollow backs and 
marked increase of the normal inclination of the 
pelvis are common causes of tenderness over the 
sacral and sacro-iliac regions. 

Treatment.—When the pain is acute, bed is 
the proper treatment; it is the splint which im. 
mobilizes the back in the non-weight-bearing 
position. This form of treatment is essential 
in the arthritic type. The bed must be rigid and 
without sag. The normal lumbar curve must 
be supported by a suitably shaped lumbar pad. 
When all inflammatory periarticular exudate has 
been absorbed and muscle spasm has been re- 
laxed, which may be a matter of ten days to 
three weeks, some retentive or supporting ap- 
paratus should be applied. 

Any existing foci of infection must be elimi- 
nated, and, if possible, autogenous vaccines ad- 
ministered. 

Postural defects must receive the appropriate 
treatment. 

The general health must be cared for and a 
régime of good hygiene instituted. 


L. J. Carter, M.D. 


Backache. H. S. Sharpe. Canadian Med. 
Assn. Jour., Nov., 1925, p. 1131. 


Control of the tuberculous.—In this article 
the author discusses the migratory habits of men 
and women infected with pulmonary tuberculo- 
sis as a means of spreading infection. Frequently 
sufferers from tuberculosis in a chronic form 
reside in private houses which have apartments 
to let. When such a sufferer has vacated such 
an apartment, the apartment is most often not 
subjected to disinfection. The rooms may then 
be rented for occupancy by a person of lowered 
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resistance, and the infection is readily taken up 
in the new habitat. 

The writer contends that control over tuber- 
culous patients is always irregular and uncer- 
tain, and cites numerous examples. This lack 
of individual control is stressed as a contribu- 
tory factor in the rapid spread of pulmonary 
tuberculosis. 

As a solution of this difficulty the author ad- 
vances the following suggestions: (1) Thor- 
ough disinfection. (2) Supervision of a definite 
nature over tuberculous patients while they are 
at large. This applies particularly to those de- 
ficient in (a) education or (b) sense of moral 
responsibility. (3) Perfection of system of tu- 
berculosis notification and the keeping of defi- 
nite tuberculosis register. (4) This notification 
to be made a legal obligation resting on the 
patient. (5) More definite methods and prin- 
ciples of segregation. 
B. C. Cusuway, M.D. 

The Danger of Tuberculous Infection from 
Migratory Consumptives. W. Bolton Tomson. 
Brit. Jour. Tuberc., Oct., 1925, p. 196. 


Effect of roentgen rays on oxydasis.— 
The oxydase reaction, one of the best known fer- 
ment reactions in the organism, was studied by 
the authors using the indophenol blue test as 
given by Graeff. The heart, skeletal muscles, 
diaphragm, testicle, skin, and leukocytes of 
guinea pigs were used in the experiments and 
exposed to the dose of 36,000 Roentgen (600 
S.U.D.) unfiltered radiation in vitro; controls 
were made by treating the living animal with 
the same dose. No change of the stabile and 
labile oxydasis could be detected. It seems, 
a that X-rays do not affect the oxydasis 
in cells, 


E. A. Ponte, M.D. 


The Effect of Roentgen Rays on Indophenol 
Blue Oxydasis in Tissues and Leukocytes.  S. 
Hallheimer and H. R. Schinz. Strahlentherapie, 
1925, XX, 331. 


Athreptic infants——Premature, toxic, and 
typically athreptic infants display symptoms of 
peritoneal injury in a manner that may be termed 
static. One patient showed infection through the 
umbilical vein. In intussusception in the athrep- 
tic infant, pain, tumor and vomiting may be 
seen only late in the disease, and diagnosis may 
be dificult. Even slight distention, not reduci- 
ble by enemas, in emaciated infants, should be 
a contra-indication for intra-peritoneal instilla- 
tion of salt solution or blood. A gain of weight 
after this procedure in desperately ill athreptic 
infants means a non-absorbing peritoneum. 
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Usually, by the time it is possible to establish 
the diagnosis with certainty, treatment is unavail- 
ing. Hence the need for prophylaxis of athrep- 
sia by breast milk feeding and care as to the 
hygiene of the infant in the first weeks of life. 

The use of pituitary extract to promote peri- 
stalsis in young infants is fraught with danger, 
since it readily produces intussusception. 


W. W. Wasson, M.D. 


Static Peritonitis in the Mal-nourished Infant: 
Report of Cases. John A. Foote. Jour. Am. 
Med. Assn., Sept. 5, 1925, p. 720. 


Radium technic and the theory of cell 
stimulation. — Among certain internists and 
surgeons, confusion exists as to the relative 
merits of X-rays and radium in the treatment 
of certain conditions. Radium placed at the 
skin surface and calculated so as to give a maxi- 
mum 100 per cent dose at 0.5 cm. from the skin, 
will give only 25 per cent dose at 1 cm. distance. 
Now if the distance between the radium and the 
skin is increased to 2.5 cm., here the time to de- 
liver a full dose to the skin is much longer and, 
of course, much more expensive. The effective 
dose, 2.5 cm. beneath the skin (5 cm. from ra- 
dium), is only 25 per cent of that at the skin 
surface. It will be seen from this that radium 
is best used as a purely local agent. If a lesion 
is large, or if, as in many malignant growths, 
its shape is irregular and its extent ill-defined, 
and especially if it is below the surface, radium 
is not the agent of choice—X-ray is to be pre- 
ferred. In many cases the combined use of ra- 
dium and X-ray is most desirable, as on carci- 
noma of the cervix of the uterus. 

The statement that radium or X-ray can stim- 
ulate cells is often expressed or implied. No 
one, however, has ever brought forward the 
slightest evidence in favor of the theory of stimu- 
lation in the sense of continued acceleration of 
cell life. All stages of skin and tumor reaction 
after exposure to radiation indicate a destructive 
action. A mass of evidence exists tending to 
show that the major factor in the effect of X-rays 
or radium is a direct one. 


L. R. Sante, M.D. 


Common Misconceptions in Radiotherapy. 
Arthur U. Desjardins. Surg., Gynec. and Obst., 
Jan., 1926, p. 64. 





Energy input and output of mercury vapor 
lamps.—The watt input and the emitted ultra- 
violet radiation of mercury vapor lamps during 
the first thirty minutes after lighting the burner 
were carefully measured, using a power meter 
and a thermopile, respectively. 
fluctuation could be 


Considerable 


demonstrated when re- 
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lighting the lamp if the power had been switched 
off and then turned on again after an interval 
of from one-half to ten minutes. It proved that 
the length of the interval has a direct bearing 
on the time required to return to normal inten- 
sity. The author emphasizes the fact that the 
dosage is, therefore, most difficult during the 
first minutes after re-lighting the mercury lamp, 
and suggests that corrections be made, based on 
exact measurements, or that the lamp be left 
burning between treatments. 


E. A. PoH.e, M.D. 


Fluctuation of the Watt Input and Emitted 
Intensity of Lamps, Especially Mercury Vapor 





Lamps. C. B. Hoernicke. Strahlentherapie. 
1925, Vol. 20, p. 664. 
Dercum’s disease. — The case of adiposis 


dolorosa reported in this paper was quite typical 
clinically. Pathologically, there was enlarge- 
ment of the sella turcica, with an adenomatous 
growth in the pituitary, recent petechial hemor- 
rhages in the region of the third ventricle, and 
adenoma of the left suprarenal, and atrophic 
ovaries. The theory of endocrine malfunction 
seems best suited to explain the symptoms in 
this case. 


W. W. Wasson, M.D. 


Adiposis Dolorosa (Dercum’s Disease): A 
Clinicopathological Study. N. W. Winkelman 
and John L. Eckel. Jour. Am. Med. Assn., Dec. 
19, 1925, p. 1935. 





Congenital malformation of ear. — This 
paper deals, first, with a rather brief summary 
of the anatomy of the ear in relation to the con- 
genital malformation, as follows: (a) the ex- 
ternal ear; (b) middle ear; (c) mastoid; (d) 
internal ear; (e) neighboring structures. 

The external ear may be entirely wanting, 
including obliteration of the external canal, or 
there may be only slight defect in the pina of 
the ear. All possible degrees and varieties of 
deformity may exist between these two extremes. 
The writer emphasizes the value of the X-ray as 
a determining factor as to whether or not a mid- 
dle ear exists in these cases. Roentgen examina- 
tion is invaluable as a diagnostic procedure. 
The method is that of catheter inflation and the 
X-ray of a bougie in place. The X-ray also 
takes a paramount place in the determination of 
the degree of pneumotization of the mastoid 
directly affected, the integrity of the ear as a 
sound-referring apparatus, and as a sound-per- 
cepting organ. Cases are referred to in which 
the congenital deformity of the external ear was 
associated with a non-functioning labyrinth, 
where there was not the least evidence of mas- 
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toid pneumatic cells and the internal auditory 
meatus was not outlined. Conversely, in these 
cases of deformed ears in which the hearing was 
good or at least fair, the pneumotization of the 
mastoid was marked. Here again the X-rq 
must be resorted to as a revealing diagnostic 
factor. 

The treatment referred to in this article jg 
largely that of surgical application for cosmetic 
effect. 

B. C. Cusuway, MD. 


The Anatomy, Psychology, Diagnosis and 
Treatment of Congenital Malformation and Ab. 
sence of the Ear. Joseph C. Beck. Laryngo- 
scope, Nov., 1925, p. 813. 


Illustration of proper time for roentgen 
examination.—This article is chiefly a case re. 
port, with references to the literature. The case 
is one of extensive progressive osteomyelitis of 
the frontal bone with pneumococcus as the of- 
fending organism. The disease followed very 
mild trauma. A number of roentgenograms are 
shown, depicting the progress of the disease. Of 
interest to the roentgenologist is the fact that an 
incision was made into the orbit under the im- 
pression that the infection was localized there 
and prior to the making of any roentgen exami- 
nation. Apparently the patient would have been 
brought under efficient treatment somewhat more 
promptly had the roentgen examination been 
made first. 

CuHar.es D. Enrievp, M.D. 


Osteomyelitis of the Frontal Bone as a Com- 
plication of Frontal Sinusitis. Albert E. Bulson, 
Jr. Jour. Am. Med. Assn., Jan. 23, 1926, p. 246. 





Fractures.—Ordinarily fractures are reduced 
by open operation only when they cannot be re- 
placed in fairly satisfactory position by ordi- 
nary means. In spite of all efforts, under cer- 
tain circumstances, the surgeon frequently has 
to be satisfied with partial reduction. To deter- 
mine the end-results in this class the following 
study of 200 cases was undertaken. Of these, 
176 patients were under the age of 15 years, 
the study having been made to determine the 
end-results of imperfect anatomical reduction of 
fracture of the forearm. 

J}. In children, a good result may be ex: 
pected even when a perfect reduction has not 
been obtained, since there is much subsequent 
improvement as the bone growth proceeds. 

2. In children, complete fracture 1s more 
frequent than the greenstick variety when both 
bones of the forearm are involved. 
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3 In adults, there is very little tendency to 


overcome deformity following imperfect reduc- 


tion. : ek 
4, Following indirect injury or trauma, frac- 


ture of both bones is to be expected rather than 
iphyseal separation. 
Pipa hen Doth bones of the forearm are frac- 
tured, the fracture occurs in the lower two-thirds 
in 90 per cent of the cases. 
6. Before bony growth is completed a closed 
reduction is preferable to an open one, even 
though perfect alignment of the fragments can- 


not be obtained. 
L. R. Sante, M.D. 


Fracture of Both Bones of the Forearm. Cecil 
H. Bagley. Surg., Gynec. and Obst., Jan., 1926, 


p. 95. 


Roentgen therapy of laryngeal tubercu- 
losis—The author discusses the modern treat- 
ment of laryngeal tuberculosis. He points out 
that, besides the local therapy, an effort is to be 
made to influence the whole organism. Body 
hygiene, tonics, fresh air, and heliotherapy are 
factors to be considered. The technic for roent- 
gen treatment is as follows: No spark gap is 
given; 2 to 214 ma.; 24 cm. F.S.D.; 4 mm. Al.; 
3 round fields, 4 to 6 cm. diameter, probably 
over the left and right sides and anterior larynx; 
6 to 10 X on each field (about 15-20 per cent 
S.U.D.). Three treatments are given every sec- 
ond day, followed by a three-week interval. The 
dose may be repeated. Radium is not recom- 
mended 


E. A. Ponte, M.D. 


The Modern Treatment of Tuberculosis of the 
Larynx, with Special Consideration of Roentgen 
: “475 L. Rickmann. Strahlentherapie, 1925, 

X, 291. 





Skin cancer.—The authors state that from 
the time of its opening in 1915 to the end of 
1921, 160 cases of skin cancer have been treated 
at the Antoni van Leeuwenhoek Hospital at Am- 
sterdam, not including 16 cases in which the 
cancer developed in lupus. The disease mostly 
occurred at an advanced age. Only 15 patients, 
or about 9 per cent, were under fifty, and 69, 
or about 43 per cent, were over seventy. Of the 
160 patients, 65 had been treated previously 
elsewhere, the treatment having consisted of one 
or more operations, irradiation by X-rays, ra- 
dium or mesothorium, caustics, or a combination 
of two or more of these methods. 

The patients were classified in three groups. 
The first group consisted of cases in which 
there was little overgrowth of tissue but ulcer- 
ation was the prominent feature; the second 
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group was characterized by exuberant exophytic 
growth, and in the third group the growth 
showed a tendency to extend down into the depth 
of the tissues. 

The treatment employed by the present au- 
thors consisted in the application of radium after 
removal with a sharp spoon of the exophytic 
masses characteristic of the second group. The 
results were as follows: 44 patients who had 
been treated elsewhere were admitted with a re- 
currence—of these, 27, or about 61 per cent, 
were cured, and 17 died. On the other hand, of 
116 patients who had received no previous treat- 
ment 104, or about 89 per cent, were cured. 

The authors come to the following conclu- 
sions: (1) Every hitherto untreated skin cancer 
which is not inaccessible to radium and is not 
accompanied by metastases can be cured by ra- 
dium according to the authors’ method. (2) 
The 25 recurrences which took place among the 
cases treated by them were cured, with one ex- 
ception. (3) Of the recurrences among those 
treated elsewhere, about 60 per cent could be 
cured. (4) Radium treatment of skin cancer is 
preferable to excision, even in cases in which 
this can be carried out without causing deform- 
ity. Radium is not suitable for cases in which 
metastases have taken place. 


Carcinoma of the Skin. W. F. Wassink and 
C. P. Wassink-van Raamsdouk. Nederl. Tiid- 
schr. v. Geneesk., Sept. 17, 1925, p. 1333. (Re- 
printed by permission from the Brit. Med. Jour., 
Dec. 26, 1925, p. 96 of Epitome of Current Med- 
ical Literature.) 





Cancer of larynx.—The author thinks that 
frequency of prolapse of the ventricle of Mor- 
gagni in men partly explains the comparative 
rarity of intrinsic cancer of the larynx in wom- 
en. He concludes, however, that no hypothesis 
so far is based on sufficient grounds to assist in 
determining the etiology or the treatment. He 
insists on the necessity of very careful diagnosis 
from clinical observation and biopsy, as the 
results of histological examination are not al- 
ways reliable. He regards laryngo-fissure as the 
operation of choice in doubtful cases, since it 
does not destroy any function of the larynx, is 
a good method if the growth should be benign 
or of the squamous variety of cancer, and en- 
ables an accurate diagnosis to be made. Should 
the growth be of the cylindrical celled variety, 
which is more malignant, total laryngectomy is 
still possible. No differences of technic in treat- 
ing male and female patients have yet been 
formulated, and laryngologists are still in great 
doubt as to the best methods. 

In the light of present knowledge, Ferreri 
favors the use of radium. Intensive and deep 
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radiotherapy must be applied with caution, as in 
some cases an exacerbation of malignancy may 
take place or toxic absorption may be increased. 
So many patients refuse the mutilating operation 
of laryngectomy that tracheotomy and therapeu- 
tic measures are the only ones available. He 
adds that since the resistance of the cells of 
women to X-rays is less than that of men, this 
treatment is more dangerous in women. Radium 
can be applied by passing the tube through the 
mouth into the larynx, or by incorporating the 
radium carrier in an O’Dwyer tube. Radium 
can also be applied from a trachectomy wound, 
but in some sub-glottic cases a laryngo-fissure 
is necessary. 


Laryngeal Carcinoma. G. Ferreri. Arch. In- 
ternat. de Laryngol., Otol. et Rhinol., Sept.-Oct., 
1925, p. 897. (Reprinted by permission from 
the Brit. Med. Jour., Dec. 26, 1925, p. 95 of 
Epitome of Current Medical Literature.) 





Radium effect on oxidation in cells.—The 
oxidation and reduction of iron in the cells of 
the leaf of the white lily were studied before 
and after radium radiation, using a modification 
of Macallum’s method as a microchemical test. 
The author concludes that the chromatic sub- 
stance of the nucleus is the center for the oxida- 
tion and reduction process. The difference in 
the staining of chromatic particles is evidently 
due to a varying iron valence, which, in its turn, 
is a function of the vitality of the cell. The 
radium effect is shown by reduction processes in 
the nucleus, followed by the formation of higher 
oxidation products in the cell; a very heavy 
dose will lead to destruction. 


E. A. Ponte, M.D. 


The Problem of Cell Metabolism. I. The Ef- 
fect of Radium Rays on Oxidation in the Cell. 
N. S. Kondratjew. Strahlentherapie, 1925, Vol. 
20, p. 771. 


Causes and treatment of non-union.— 
Fractures produced by direct injury, whether 
simple or compound, in which the trauma is 
sufficient really to injure and devitalize the tis- 
sues, are more prone to remain ununited than 
are those in which the trauma is not so severe. 
Usually the trauma is most severe with com- 
pound fractures; this was true in the cases of 
this series, and accordingly there were more 
cases of non-union than delayed union with this 
type of compound injury. General systemic 
conditions were negative from clinical study 
alone. Local causes are far more significant in 
the development of ununited fractures than gen- 
eral or systemic causes, but the chemical analy- 
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sis of the blood to determine the calcium and 
phosphorus content was suggestive in a small 
number of cases. This test is a delicate one and 
abnormal readings must be carefully checked 
by further tests before being accepted. If the 
calcium and phosphorus content of the blood 
serum could be raised above normal for any 
length of time, it is possible that, in cases of 
delayed union, union might be induced, but 
cases of fixed non-union would probably not be 
benefited. 

The bone graft is of the greatest service, and 
without it, it would not be possible to obtain 
cures in 93 per cent of delayed union, and in 
82.6 per cent of non-union, or in 86.4 per cent 
of cases of ununited fracture when the two are 
grouped together. The bones in cases of de. 
layed union are more easily induced to unite 
than in cases of non-union, as shown by the fact 
that with the plastic type of operation there were 
93 per cent of cures in cases of delayed union, 
whereas in cases of non-union there were only 
65 per cent of cures. The distinction between 
delayed union and non-union should be borne 
in mind in treating ununited fractures. In this 
series, certain fractures were considered as de- 
layed unions one and one-half years after the 
accident, whereas others in the hip were consid- 
ered as non-unions after three months, and in 
certain fractures of the shaft after four months. 
The average duration of the non-unions before 
operation was two years. By recognizing this 
difference, and by putting forth greater effort 
and more care in the planning and execution 
of operations for non-union, a higher percentage 
of cures has been obtained than heretofore. 


W. W. Wasson, M.D. 


Ununited Fractures. Melvin S. Henderson. 
Jour. Am. Med. Assn., Jan. 9, 1926, p. 81. 


Tumors of the urinary bladder.—Dr. Fer- 
rier attempts to evaluate the various procedures 
in the treatment of tumors of the urinary blad- 
der. Papillomas should be fulgurated; malig- 
nant papillomas should be given a trial with 
fulguration and radium implantation; those 
which do not respond to the above treatment, 
those around the bladder neck, those of uncon- 
trollable bleeding, and those intolerant of the 
cystoscope should be treated by operation. Mul- 
tiple cancers confined to the bladder, especially 
if they involve the sphincter, call for total cys- 
tectomy. Radium alone, implanted through the 
cystoscope, has had many apparent cures and 
in the hands of those who are prepared to im- 
plant it throughout the growth, it is worthy of 
further trial. Deep X-ray therapy should be 
used in every case of malignancy. Experience 
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does not show that it can take the place of local 
treatment, but the local treatments have shown 
better results when supplemented with X-ray. 
Large cancers, having a reasonable amount of 
normal bladder, sphincter and one meatus, 
should be treated by diathermy, the implanta- 
tion of radium needles, screened radium topical- 
ly, supplemented by deep X-ray therapy. The 
author believes this to be the greatest recent ad- 
vance in the treatment of ,extensive cancer of the 


bladder. 
F. B. SHetpon, M.D. 


Some Problems in the Management of Tumors 
of the Urinary Bladder. Paul A. Ferrier. Calif. 
and West. Med., Oct., 1925, p. 1303. 


Non-surgical treatment of bone and joint 
tuberculosis.—Kisch, a co-worker of A. Bier, 
of Berlin, presents in this paper his wide experi- 
ence in bone and joint tuberculosis. In a sana- 
torium near Berlin patients of this type were 
greatly benefited by a combined therapy, with 
fresh air, diet, and local hyperemia; ultra-violet 
radiation was also used. The exact technic of 
the procedure is given. A well chosen series 
of gymnastic exercises are taken by every patient 
as soon as his condition permits. The results 
were excellent, the percentage of necessary re- 
sections being very small. This proves that it 
is feasible to do heliotherapy in low altitudes; 
on foggy days, lamps can supplement the re- 
quired radiation. 


E. A. Ponte, M.D. 


The Non-surgical Treatment of Bone and Joint 
Tuberculosis. E. Kisch. Strahlentherapie, 1925, 
Vol. 20, p. 499. 


Diaphragmatic hernia.—The author records 
an unusual case of diaphragmatic hernia in a 
child, apparently cured by a simple operative 
procedure. The patient, a girl aged two and 
a half years, had the symptoms of a left-sided 
pleurisy simulating a pyo-pneumothorax, but 
without any elevation of temperature. This was 
confirmed by the clinical signs present. Radi- 
ography showed what appeared to be free fluid 
in the thorax with an extensive pneumothorax 
above it. To confirm or modify the diagnosis 
the child was given a bismuth meal, which was 
easily followed down the esophagus into the 
abnormal pocket, the remainder of the meal 
passing on into the stomach. The diagnosis of 
a transdiaphragmatic hernia of the stomach was 
then made. 

The difficulty of treatment and the severity of 
a transthoracic operation were explained to the 
parents, who at first refused operation. Later, 
as the child’s condition became worse, with 
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marked vomiting, emaciation, and severe epi- 
gastric pain, it was decided to try the palliative 
effect of a simple gastrostomy, to enable the 
child to take nourishment and to improve her 
condition for a more radical operation at a later 


date. Under general anesthesia a laparotomy 
was performed and the stomach was drawn down 
as far as possible into the abdomen. When as 
much of the organ as possible had come down, 
the stomach was fixed and a gastrostomy per- 
formed. The post-operative course was unevent- 
ful. Radiograms showed that none of the stom- 
ach had returned above the diaphragm and the 
reduction of the hernia appeared permanent. 
The cardiac orifice returned to its normal posi- 
tion. 

The author considers that the case is of ex- 
ceptional interest as showing how such a satis- 
factory result was obtained by a very simple 
operation. 


Diaphragmatic Hernia in a Child Cured by 
Gastrostomy. J. Abadie. Bull. et Mém. Soc. 
Nat. de Chir., Oct. 24, 1925, p. 868. (Reprinted 
by permission from the Brit. Med. Jour., Dec. 5, 
1925, p. 84 of Epitome of Current Medical Lit- 


erature.) 


Toxicity of dyes in functional tests.— 
Following the use of phenoltetrachlorphthalein, 
thromboses, local inflammatory reactions at the 
site of injection, and chills have been encoun- 
tered by many observers. Several deaths prob- 
ably due to its use have been reported. Clinical 
and experimental work indicates the possibility 
of strain or damage to the liver, following in- 
jection of the dye. Attempts to make phenol- 
tetrachlorphthalein non-irritating on injection 
have failed. Many observers have noticed se- 
vere toxic reactions following the use of tetra- 
bromphenolphthalein and tetraiodophenolphtha- 
lein. The toxicity of the halogenated phthalein 
compounds should lead to caution in their use. 
Indiscriminate administration and overdosage 
should be avoided. 


W. W. Wasson, M.D. 


Dangers in the Use of Certain Halogenated 
Phthaleins as Functional Tests. W. H. Rosenau. 
Jour. Am. Med. Assn., Dec. 26, 1925, p. 2017. 





Conclusions from Breast Clinic at Memo- 
rial Hospital, New York.—Three hundred and 
sixty-three cases of inoperable and recurrent 
cancer of the breast were treated at the Breast 
Clinic of the Memorial Hospital prior to May 1, 
1922. The material in this article is based on a 
study of these cases. The methods of treatment 
included low voltage roentgen rays in most 
cases, high voltage roentgen rays in a few cases, 
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and radium either in the form of pack, tray, 
needles or embedded emanation, in some cases. 
The authors state they have seen no ill effects 
from administration over the same areas of rath- 
er full doses of X-ray and radium. Embedded 
emanation tubes proved unsatisfactory and apt 
to cause ulceration, neuritis and other unde- 
sirable complications. Electrocoagulation was 
used in a few cases. 

The article does not lend itself to abstracting, 
as it incorporates a large number of tables and 
statistical data. The following conclusions were 
reached: First, a careful selection of patients 
for operation should be made as a prophylaxis 
against the recurrence of breast carcinoma (this 
is a commentary on the fact that many of the 
cases here reported showed recurrence so 
promptly that the authors concluded that metas- 
tasis must have been already present at the time 
of operation) ; second, pre-operative and post- 
operative cycles of roentgen ray are important 
prophylactic measures against recurrence; third, 
carefully planned and properly applied irradi- 
ation to recurrent breast carcinoma definitely 
prolongs the life of the patient and may control 
the disease for a considerable period of years. 

Cuar_es D. Enrietp, M.D. 


Recurrent Inoperable Carcinoma of the Breast. 
Burton J. Lee and Norman E. Tannenbaum. 
Jour. Am. Med. Assn., Jan. 23, 1926, p. 250. 


Case of congenital cardiac hypertrophy.— 
Twenty cases were collected and reported by 
Howland in 1919, and another case has been re- 
ported by Carrington and Krumbhaar. The au- 
thors present the report of a case of a similar 
nature. The patient, age five weeks, was re- 
ferred primarily for gastro-intestinal disturb- 
ance, dyspnea and cyanosis. She was a normal 
delivery, weighing 8 pounds 2 ounces at birth. 
June 8 she had her first attack of dyspnea, fol- 
lowed by a second attack two days later. Seen 
by the authors next day, a diagnosis of congeni- 
tal heart defect was made because of cyanosis, 
dyspnea and enlarged liver. June 23 the infant 
started to vomit, respiration became of grunting 
type, she became cyanotic again. Lungs were 
clear, but heart dullness was markedly enlarged; 
no murmurs were heard. The roentgenogram 
showed that the heart was enlarged to the right, 
the liver was enlarged, but there was no enlarge- 
ment of the thymus. The infant died, and at 
necropsy the heart was found to weigh 55.4 gm., 
and was 6.5 cm. wide. There was marked hyper- 
trophy of the ventricular musculature. 


SUMMARY 


The normal weight for a heart in the second 
month is 19.6 gm. This heart was similar to 
that of an infant aged eighteen months. There 
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is no etiology to explain this condition other 
than that it is congenital. The symptomatolo 
is not marked, except for the rapid respiration 
or dyspnea in the late stages of the condition, 
In the case of the authors’ patient, at the first 
examination they did not note any increase in 
the cardiac outline, which was later very evi- 
dent, due probably to acute dilatation. The 
roentgenogram and necropsy findings showed 
that the heart must have been enlarged all the 
time, but dilated antemortem. The liver changes 
were due to passive congestion, which alee 
caused the digestive disturbances and cyanosis, 
The necropsy findings showed no nephritis, 


L. R. Sante, M.D. 


Congenital Cardiac Hypertrophy: Case Re. 
port. A. J. Scott, Jr., and A. H. Zeiler. Am. 
Jour. Dis. Child., Jan., 1926, p. 31. 





Radiation effect on colloids in cells. — A 
number of Protozoa (Ameba and Spirocheta) 
were subjected to filtered radium radiation in 
order to study its influence, particularly on col- 
loids of the cells. The authors come to the in- 
teresting conclusion that there is a marked effect 
manifesting itself by a thinning of the cell con- 
tent. It is also proved that a cell is the more 
susceptible to the gamma rays, the thinner its 
colloids are, i.e., the greater its dispersity is, and 
that it has the characteristics of a sol. Under 
normal conditions cells undergoing mitosis have 
these properties and this may explain, for in- 
stance, the high sensibility of the ovaries and 
testicles because a continuous regeneration is 
taking place in these organs. In practice, the 
question comes up how to define the colloidal 
state of tumor cells and how to increase their 
dispersity to render them more sensitive to radi- 
ation. 


E. A. Ponte, M.D. 


The Influence of Radium Radiation upon the 
Cell Content of Protozoa. M. Zuelzer and 
E. Philipp. Strahlentherapie, 1925, Vol. 20, 
p. 737. 


Diverticula of the duodenum.—The author 
points out that diverticula of the duodenum are 
rare. The earliest recorded cases were found 
after death; later, they were noted during the 
course of operation, and finally they were recog: 
nized by the radiologist. Their usual situation 
appears to be in the first part of the duodenum, 
or they may be found towards the termination 
of the second part; occasionally the condition 
has been found at the end of the duodenum, 
where it may penetrate the substance of the pan- 
creas. a 

The symptoms produced by this condition are 
usually those of an ulcer near the pylorus, and 
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there may also be signs of obstruction to the 
common bile duct. The diagnosis generally 
made is that of pyloric ulcer, or of biliary or 
pancreatic calculus. The diverticulum may be 
found associated with a duodenal ulcer. 

The treatment may consist in excision of the 
diverticulum, followed by suture and invagina- 
tion, accompanied by a_ gastro-enterostomy ; 
many successes have followed this treatment. 
Pérard, however, records a case treated by duo- 
deno-pylorectomy in which the patient died from 
peritonitis seven days after the operation. In 
most of the recorded cases the simpler operation 
of local excision appears to have been prac- 
tised, and to have given better results than the 
more radical procedure. 


Duodenal Diverticula. C. Pérard. Bull. et 
Mem. Soc. Nat. de Chir., Nov. 7, 1925, p. 920. 
(Reprinted by permission from the Brit. Med. 
Jour., Dec. 26, 1925, p. 96 of Epitome of Current 
Medical Literature.) 


Treatment of acne vulgaris.—For conveni- 
ence and purposes of his discussion, Dr. Strat- 
ton presents acne under three group headings: 
Group I includes juvenile, or the most common 
form of acne vulgaris; Group II, artificial acnes, 
caused by both internal and external irritations, 
such as the ingestion of iodides or bromides, or 
the local application of oils, tar, etc., and Group 
III, acnes of obscure etiology, which do not re- 
spond satisfactorily to local treatment, and which 
occur, as a rule, in individuals over 25 years of 
age. Juvenile acne comprises some 8 per cent 
of all ‘skin lesions. The treatment of this type 
should first be directed to the correction of con- 
stitutional disturbance such as habitual consti- 
pation, dyspepsia, improper diet, which may 
play an equal part with the skin condition. On 
the whole, relief depends on the local treatment. 
The first step is to get rid of the pustules and 
subcutaneous abscesses, best done by incising 
and hygroscopic wet dressings. The author be- 
lieves that vaccine therapy is an aid in clearing 
up the pus. After the pustules disappear there 
still remain papules, comedones, and a_thick- 
ened skin to deal with. Therefore the next in- 
dication is to get rid of the thickened skin: this 
1s accomplished by peeling. There are many 
remedies for this purpose. After the peeling 
the skin is ready for X-ray therapy and a sur- 
prisingly small quantity is needed to clear up 
the papules after the skin is first prepared as 
indicated. The author’s method is to begin with 
a 10 per cent erythema dose and give five week- 
ly treatments, increasing the dose 5 per cent each 
week. This has been found a safe method of 
treatment and should the trouble prove recal- 
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citrant the roentgen treatment may be repeated 
after an interval of two weeks. 

Artificial acnes are treated by removal of the 
cause and the use of soothing pastes. Group III 
cases have been found not to present a classical 
picture of acne and after the removal of focal 
infections many have cleared up immediately 
when other vigorous treatment had no effect. 


F. B. SHEetpon, M.D. 


Treatment of Acne Vulgaris. Ernest K. Strat- 
ton. Calif. and West. Med., Oct., 1925, p. 1301. 


Charcot joints.—In 1907, Barker reported 
400 cases of Charcot joints; since then a goodly 
number have been reported so that the authors 
judge that well over 500 cases are covered in 
the literature. Almost any joints may be affect- 
ed, but those most frequently involved are the 
knees, hips, and shoulders. Bilateral involve- 
ment does occur but it is relatively rare. Flatow 
reported 13 cases where there was bilateral knee 
involvement and 9 cases of bilateral hip in- 
volvement. Henderson’s study of 333 cases 
showed bilateral hip involvement in 24 instances. 
The authors add 3 cases of bilateral hip involve- 
ment, with case reports. One of these is of ex- 
ceptional interest in that the patient was very 
young,—14 years of age at the time of onset of 
the disease. Juvenile tabes is very rare; asso- 
ciated with Charcot joint it is even rarer and 
with bilateral Charcot involvement it is rarer 
still. 

L. R. Sante, M.D. 


Bilateral Charcot Hip Joints: Report of 
Three Cases. James L. Greene and Francis J. 
Scully. Am. Jour. Syph., Oct., 1925, p. 704. 


X-ray and organotherapy of ovarian dis- 
eases.—The problem of influencing any ovarian 
disease therapeutically is very complicated, as 
the ovaries do not function as the other glands 
of internal secretion, continuously, but periodi- 
cally. The effect of organo-therapy is correc- 
tive, but, in all probability, unspecific, because 
extracts of other glands and organs, or protein 
preparations, lead to the same result. Discuss- 
ing the etiology of menorrhagia, climacteric af- 
fections, and osteomalacia, which are supposed 
to be due to ovarian disturbances, the author 
concludes that there is no true hyperfunction of 
the ovaries; none of the mentioned conditions 
can be caused, experimentally, by injection of 
ovarian extracts. X-ray therapy, therefore, can 
not have a reducing action upon the ovaries, as 
in the treatment of hyperthyroidism, but the 
mechanism of the therapeutic effect is very likely 
to be an elimination of certain ovarian cells, ac- 
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cording to their degree of vitality or functional 
stage, which renders them more or less sensitive 
On this basis, the following 
doses on the ovary are recommended: For 
amenorrhea, 5 to 10 per cent; for osteomalacia, 
10 to 15 per cent; for bleeding as a reducing 
means, 15 to 25 per cent; for sterilization, 25 
to 50 per cent (S.U.D.), depending upon the 
age. The effect of spleen and liver extract on 
uterine bleeding is explained by an increased 
tonus of the vessels, a greater coagulation power 
of the blood, and a direct action upon the ova- 
ries. The same result may be obtained by irra- 
The relations between 
hypophysis and ovaries are briefly mentioned, 
also X-ray treatment of these glands in cases of 
fibromyoma of the uterus as inaugurated by Hof- 
bauer. This problem will be discussed in a third 


to roentgen rays. 


diating these organs. 


article. 


E. A. PoHte, M.D. 


The X-ray and Organotherapy in Inner Se- 
Part Il, The Ovaries. 
Strahlentherapie, 1925, Vol. 20, p. 


cretory Disturbances. 
J. Borak. 
441. 


Calcification of subcutaneous tissue.—The 
presence of multiple calcified plaques in the 
subcutaneous tissue of children is a rare process, 
and the few cases studied are so strikingly simi- 
lar as to constitute a rather definite clinical and 
Pathologically the pres- 
ence of lime-salt aggregations is the end-result 
of a chronic disease process in which the original 
It seems to 
be fairly well established that the condition oc- 
The rare- 
ness of the condition and the probable evidence 
of having no association with previous fat necro- 
sis have influenced the authors to report this 


pathological entity. 


cause can no longer be identified. 


curs in calcification of fat necrosis. 


case. 


A boy, age five years, admitted to hospital 
because of painful knee and multiple subcuta- 
Nothing of significance was 
noted in past history or in history of previous 
ossification. The present illness dated back two 
and a half years before this examination, when 
the mother noticed that the boy became weak 
and unsteady and dropped to his knees when he 
walked. About six months later several small 
painless swellings appeared under the skin over 
the crests of both tibia. These were freely mov- 
Similar nodules developed later at many 
other places. The skin became red over one of 
these areas, indurated, and ulcerated, with ex- 
This was 
followed by healing of the wound. These tumor- 
like swellings ranged in size from 0.5 to 3 or 4 
cm. in the longest diameter, and their appear- 
ance was attended with all signs of inflamma- 


neous nodules. 


able. 


trusion of chalky material and pus. 





tion. The skin was rough and dry. There was 
no evidence of glandular metastases. Chemical 
analysis of these nodules revealed their compo. 
sition to be calcium salts. Microscopically, the 
lime-salt deposit was found to be in the subcu. 
taneous layers surrounded by fibrous and adj. 
pose tissue. The blood vessels of the involved 
region were thickened and in some places oblit. 
erated. There was no evidence of fat necrosis, 
These changes are accredited by the authors to 
definite local physiochemical changes in the 
tissue. 


L. R. Sante, M.D, 


Calcification of Subcutaneous Tissue in q 
Child (Calcinosis Universalis). Gustav Wilens 
and Joseph Derby. Am. Jour. Dis. Child., Jan., 
1926, p. 34. 


Neuro-arthropathies. — In the light of the 
facts heretofore presented, it is the opinion of 
the writers that neuro-arthropathies caused by 
peripheral nerve injury or other factors not def: 
nitely understood occur with more frequency 
than is usually believed. It is their opinion that 
these neuro-arthropathies are possibly misinter- 
preted on account of the absence of demonstra. 
ble disease of the central nervous system. In 
the wake of such misinterpretation, extensive 
joint operations may be performed unneces- 
sarily, as in a case cited. The possibility of 
neuro-arthropathy should always be considered 
in obscure or ill-defined joint manifestations, 
even in the absence of cord disease. The eti- 
ology may be found in disturbances of the pe- 
ripheral neural apparatus or other hitherto un- 
known factors. 


W. W. Wasson, M.D. 


Neuro-arthropathies of Peripheral Nerve In- 
jury Origin: Report of Two Cases. Herman 
B. Philips and Charles Rosenheck. Jour. Am. 
Med. Assn., Jan. 16, 1926, p. 169. 


Variations in the normal sella.—Observa- 
tions based on anatomic specimens and roent- 
genograms show the normal sella to vary in cot- 
tour and size. Variations in contour may be 
classed under three types: the round, oval and 
flat, of which the oval type predominates in the 
adult. The average sella will measure 1.06 cm. 
and 0.81 cm. in the anteroposterior and vertical 
directions, respectively. Variations in the shape 
of the clinoid processes are numerous, and union 
between the anterior, middle and posterior cli- 
noids, producing a bridged sella, occurs in about 
5 per cent of cases. Such an anatomic variation 
seems to be of no clinical significance. _ 

Pseudo-defects and apparent anomalies of 
structure are easily produced in a roentgenogram 
by faulty localizing technic. 
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Pathologic conditions producing changes in 
the sella are numerous, and the differentiation 
of these changes as to cause 1S often difficult. 
Owing to the characteristic deformity of the 
sella usually produced by each, the differentia- 
tion between an intrasellar and an extrasellar 
lesion is generally possible. 


W. W. Wasson, M.D. 


The Sella Turcica: The Significance of 
Changes in its Roentgenographic Appearance. 
John D. Camp. Jour. Am. Med. Assn., Jan. 16, 


1926, p. 164. 

Roentgen-ray effect on cholesterin.—The 
authors have published in a former paper 
(Strahlentherapie, 1925, Vol. 19, p. 541) the 
results of experiments as to the effect of roentgen 
rays on cholesterin in vitro. They have contin- 
ued this research and undertaken an elementary 
analysis of the product formed. It seems that 
the action of the roentgen rays leads to an oxi- 
dation which produces an acid effect. This proc- 
ess must start from the carbon atom. 


E. A. Ponte, M.D. 


Changes Taking Place in Cholesterin after 
X-ray Radiation. A. H. Roffo and L. M. Correa. 
Strahlentherapie, 1925, Vol. 20, p. 574. 





Rickets.—In previous studies on rickets, it 
has been accepted without proof that the disease 
causes delay in ossification of bones and in the 
appearance of ossification centers. The present 
study, made on 350 children, utilizes not only 
chemical examination of blood but also routine 
monthly radiographs to detect the first appear- 
ance of the carpal ossification centers. Only 
infants in which no ossification center was pres- 
ent at first examination, were used. These were 
62 in number—40 of these had rickets,—22 were 
normal. 

The changes observed in the epiphyses and 
centers of ossification in rickets are similar to 
those in the shafts of the long bones. The den- 
sity of the shadow is decreased evenly through- 
out, and in the very severe cases rarefaction is 
so pronounced that the center appears com- 
pletely washed or punched out—an empty body 
often mistaken for an artefact, a ring which has 
lost its normal sharp outline. In severe rickets, 
centers which were previously visible may be- 
come invisible as a result of the calcium pov- 
erty. This phenomenon was observed in two 
Instances. 

_ When healing begins it proceeds rapidly and 
Is attended by a restoration of the process of 
calcium deposition. Roentgenographically, the 
change is seen by a sharper demarkation between 
bones and soft tissue due to a calcification of 
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the cortex, and an increasing intensity of the 
shadow. The more vigorous the tendency to 
heal, the quicker does the intensity and size of 
the shadow increase. The most definite indica- 
tion of calcification is the appearance of a finely 
etched periosteal margin, sharply distinguished 
from the shadow of the ossification center itself. 


SUMMARY AND CONCLUSIONS 


The appearance of carpal centers in infants 
with rickets was later than in infants free from 
rickets. Twenty-two of the forty infants with 
rickets (or 55 per cent) developed their first 
center during the first six months of life, where- 
as eighteen of the twenty-two infants free from 
rickets (or 82 per cent) developed carpal cen- 
ters during a corresponding period. 

The development of second or subsequent car- 
pal centers in infants with rickets was delayed, 
compared to their appearance when rickets was 
absent. Five of the infants with rickets (or 12.5 
per cent) developed second or subsequent carpal 
centers within the first six months of life, where- 
as seven of the infants free from rickets (or 32 
per cent) developed them during the correspond- 
ing period. 

The development of more than two carpal 
centers during the first six months of life was 
retarded in rachitic infants compared to non- 
rachitic infants. None of the infants with rick- 
ets had more than two carpal centers, whereas 
two of those free from rickets had three carpal 
centers or a radial center. 

Although delayed, new calcification centers 
appeared during the active stages of rickets. 
Thirty-three (or 82 per cent) of the infants with 
rickets showed new calcification centers during 
the active stages of the disease. 

Antirachitic treatment (cod liver oil, ultra-vio- 
let rays or yolk of egg) rarely brought about a 
development of carpal centers within a period of 
two months. 


L. R. Sante, M.D. 


Is the Development of the Carpal Centers De- 
layed in Rickets? I. H. Goldberger and J. Mel- 
lion. Am. Jour. Dis. Child., Jan., 1926, p. 58. 


Cholecystography. — The author uses the 
intravenous technic with tetraiodophenolphtha- 
lein and also the oral technic, employing pills 
coated with stearic acid. He considers the in- 
travenous method definitely more reliable and 
practically without risk. The oral method is 
more widely applicable. He has confirmed, in 
the human subject, the work of Boyden on labo- 
ratory animals, showing that a fat meal induces 
prompt and quite thorough emptying of the gall 
bladder. He discusses, but rejects, the theory 
that bile never leaves the gall bladder by way 
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of the cystic duct. He concludes that the so- 
called gall-bladder drainage by the Lyon method 
is somewhat less effective in emptying the gall 
bladder than a fat meal. 

The article is most interesting in that it re- 
cites the history of cholecystography and cites 
the work of most of the experimenters along this 
line. These parts of the article, however, do 
not lend themselves to abstracting. 

Cuarwes D. Enrietp, M.D. 


Experiences with Cholecystography. L. R. 
Whitaker. Jour. Am. Med. Assn., Jan. 23, 1926, 
p. 239. 


Distribution of roentgen-ray intensity.— 
The well known Dessauer charts for dosage in 
roentgen deep therapy have been the object of 
much discussion and criticism in this country, 
as well as on the continent. Dessauer has prom- 
ised a thorough control investigation of his meas- 
urements, and two physicists of his institution 
present in this paper the results of their pains- 
taking work on this problem. They compare 
the two methods mostly used in measuring depth 
intensities, the iontometric and photographic, 
the limitations of each being demonstrated by 
detailed tests. It is stated that the photographic, 
or film, method, as developed by Dessauer and 
Vierheller, has to be given preference over any 
other procedure for working out dosage charts. 
The discrepancy between their results and those 
of Holfelder are discussed at length. In con- 
cluding, the characteristic form of the original 
curve is confirmed, that means the existence of 
considerable roentgen intensity outside of the 
direct cone, supposing that the measurements 
are done under the same conditions as given by 
Dessauer. The position of the diaphragm plays 
a very important role. The scientific basis of a 
so-called “artificial surface,” that is, the cover- 
ing of the area to be treated with a layer of 
paraffin, is supported. A revised edition of the 
full set of charts will be published later. 

E. A. Ponte, M.D. 


The Problem of the Distribution of Roentgen- 
ray Intensity in an Irradiated Medium. E. Lo- 
renz and B. Rajewsky. Strahlentherapie, 1925, 
Vol. 20, p. 581. 


Diseases of nasal accessory sinuses.—The 
author finds that mapping the ethmoid sinuses 
within the bony landmarks is an uncertain meth- 
od in many cases. He has used all the methods 
that he has been able to find reported and that 
of Granger has been found the most useful, but 
even this gives certain difficulties when used un- 
modifiedly. After many trials he has adopted 
the 107-degree angle, stereo method, with an up- 





ward shift of the tube, the patient being in the 
erect position to bring out fluid levels, as the 
most accurate for ethmoid and sphenoid inter. 
pretation. At first he used a 22-inch distance 
which gave an excellent view of the ethmoids 
but not always of the sphenoid. At the sugges. 
tion of Dr. Chamberlain and Dr. Newell, the 
tube-plate distance was changed to 40 inches, 
which brought out shadows at a distance from 
the plate. With a 214-inch shift there was little 
displacement of the petrous portion of the tem. 
poral bone and the ethmoids were not uncovered 
sufficiently to be ideal. The shift was changed 
to 5 inches and the result was found to be most 
gratifying, as one plate gave Granger’s 107. 
degree angle position with curved line and the 
other gave an excellent view of the ethmoid cap- 
sule. 

The stereoscopic image was quite as good as 
with the 214-inch shift, and with more favorable 
uncovering of the pneumatic structures. 


F. B. SHexpon, M.D. 


The X-ray Diagnosis of Diseases of the Nasal 
Accessory Sinuses, with Special Reference to 
Sphenoid and Ethmoid Diseases. Robert A. 
Powers. Calif. and West. Med., Aug., 1925, 
p. 1009. 


Malformations of uropoietic system.—Con- 
genital malformations of the uropoietic system 
are of great practical clinical importance. Prac- 
tically all such cases require surgical interven- 
tion for relief. Present-day methods of urologi- 
cal and X-ray diagnosis render diagnosis more 
easily determined and treatment more readily 
carried out. 

Anomalous ureteral terminations are classi- 
fied as follows: 

l. In the male genito-urinary apparatus: 
(a) bladder, (6) in the urethra, (c) in the semi- 
nal vesicle, vas deferens, ejaculatory duct, or 
prostate. 

2. In the female genito-urinary apparatus: 
(a) in the urethra, (b) in the vagina, (c) in 
the vestibule of the vagina, (d) in Gartner's 
canal, (e) in the uterus or tubes. 

3. In the bowel: (a) in the rectum and 
cloaca, (b) in the intestines, (c) in the urachus 
and amniotic cavity. 

4. In cases of congenital absence of the blad- 
der: (a) in the urethra, (b) in the vestibule of 
the vagina. 

5. Blind endings. 

Two cases with abnormal ureteral endings are 
reported in detail. Case 1 had two normal 
ureters and kidney pelves, with an accessory 
ureter opening just below the symphysis pubis 
into the bladder. In Case 2, the ureteral open- 
ing was just inside the external urinary meatus 
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and the tract extended along one of the normal 
ureters to be lost above the sacrum. At opera- 
tion it was found to lead to the upper pole of the 
a of the literature has resulted in find- 
ing 98 reported cases; these, with the two here 
reported, make a total of 100 in all. These have 
heen arranged in tables according to the type 
of anomaly, as follows: Table I. Single ureter 
with ectopic opening. Table I. Complete uni- 
lateral duplication of pelvis and ureter with an 
ectopic opening of the supernumerary ureter. 
Table II]. Complete unilateral duplication of 
pelvis and ureter with ectopic opening of both 
ureters. Table IV. Supernumerary kidney, pel- 
vis and ureter with an ectopic opening. Table 
V. Bilateral duplication of pelvis and ureters 
with one ectopic opening only. Table VI. Bilat- 
eral duplication of pelvis and ureters with bilat- 
eral ectopic openings. Table VII. Both single 
ureters having ectopic openings. 


L. R. Sante, M.D. 


Ectopic Ureteral Openings: Surgical Sig- 
nificance and Treatment. Edward F. Kilbane. 
Surg., Gynec. and Obst., Jan., 1926, p. 32. 


Osteomyelitis—The management of osteo- 
myelitis is very unsatisfactory. The authors 
advocate subperiosteal resection of the bone, 
often taking out the entire shaft. The periosteal 
shell then is disinfected with 95 per cent phenol 
and alcohol and the sac closed. Bone formation 
is palpable in three weeks and usually a com- 
plete regeneration of the shaft can be expected 
—although this does not always occur. The ex- 
tent of the disease and the condition of the bone 
can be seen on the X-ray film; the progress of 
bone regeneration can be followed after opera- 
tion. A number of cases are described in detail. 


L. R. Sante, M.D. 


Resection of Long Bones for Chronic Osteo- 
myelitis. George I. Bauman and Horace E. 
~— Surg., Gynec. and Obst., Jan., 1926, 
p. 114. 


Roentgen-ray effect on yeast.—The effect 
of roentgen rays on yeast was studied by meas- 
uring the CO, formation with an apparatus de- 
scribed by Heyduck. The dose given amounted 
to about 3 S.U.D., unfiltered, on the surface of 
the glass container. Several electrolytes were 
added to the yeast; a definite retarding effect 
on the fermentation was noted, when irradiated 
and compared with the same experiments while 
the yeast was suspended in sugar solution, which 
showed hardly any influence of radiation. If 
dry yeast was irradiated before using it for the 
fermentation test, no marked influence could be 
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demonstrated between the treated and untreated 
yeast. It seems, therefore, that the surrounding 
medium is of great importance for the effective- 
ness of radiation. 


E. A. Poute, M.D. 


Studies of the Roentgen-ray Effect on Yeast. 
E. Schneider. Strahlentherapie, 1925, Vol. 20, 
p. 793. 


Heliotherapy of surgical diseases. — The 
author, who inaugurated the use of natural 
mountain sun for surgical tuberculosis in 1902, 
discusses in this article the indication for its 
application for all kinds of surgical conditions; 
for instance, wounds, osteomyelitis, fractures, 
luetic ulcers, eruptions of the skin, surgical tu- 
berculosis and rickets. Very interesting is the 
recommendation of sunlight for treatment of 
X-ray burns; the results are good, however, 
only in cases of moderate injury. Three cases 
of epithelioma of the ear, nose, and dorsum of 
the hand are quoted, which healed up entirely 
on sun treatment. The pathological diagnosis 
of one case was confirmed by biopsy. 


E. A. Poute, M.D. 


Heliotherapy in Surgical Diseases. O. Bern- 
hard. Strahlentherapie, 1925, Vol. 20, p. 479. 


Carcinoma of the uterus. —In California 
the cancer mortality averages about 814 per cent 
of the total deaths, and of these cancer deaths 
the genital organs furnish about 1414 per cent. 
The author believes that cancer starts from many 
cells simultaneously, rather than from a single 
cell. How long it takes for these cells to develop 
and the patient to become conscious of the dis- 
ease is an unknown factor: the duration after 
the onset of symptoms is better known. The 
author believes that it is justifiable and ethical 
to inform women over 30 years old of the im- 
portance of routine pelvic examination at rea- 
sonable intervals, even though no symptoms ap- 
pear. 

Radium therapy is an invaluable addition to 
our armamentarium for the care of the cancer 
patient. It is undoubtedly curative when used 
early enough, and in frequent instances patients 
with advanced cancer have lived in comparative 
comfort after such treatment when all other re- 
sources of medicine and surgery have been ex- 
hausted. The author’s present preference of 
treatment of early cancer of the uterus is radium 
and X-ray before operation; in about five weeks 
do a radical hysterectomy, with removal of the 
parametrium, and avoid post-operative radia- 
tion, except for recurrence. All suspected can- 
cer patients are subjected to a curettage and ex- 
cision of cervix specimen, inserting LUO mg. of 
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radium while waiting the frozen section exami- 
nation. If the specimen is found to be malig- 
nant, the radium is left in for from 20 to 30 
hours. 

The radiation department advises in each 
case as to the need of deep therapy. In the aver- 
age case treated the factors are: skin target dis- 
tance, 50 cm.; 300 to 450 milliampere minutes 
given through round port 25 cm. in diameter, 
centered over the front of the pelvis; 34 mm. 
copper filter, and 200 K.V. The following day 
a similar port is radiated over the back. 

Before 1921, 50 per cent of the cases were 
operated on. Since 1921, radium and the X-ray 
have been used more extensively, and only 15 
per cent have been operated on. The time is too 
short to judge of the comparative values of radi- 
ation and operation, and the problem is further 
complicated because, since using the radium and 
deep X-ray therapy. although more patients are 
being received for treatment, the percentage of 
patients showing advanced cancer is much larger. 
The prognosis of early cancer of the uterus is 
so good, and the fatal outcome for advanced 
Carcinoma of the uterus is so sure, regardless of 
treatment, that the greatest hope for reduction 
of the apparently increasing cancer death rate 
seems to lie in the routine examination, eradica- 
tion of local and general irritations, pathologic 
diagnosis in suspicious cases, and in proven cases 
pre-operative use of radium and deep X-ray, 
followed in a few weeks by complete removal 
of the uterus and parametrium. 


F. B. SHetpon, M.D. 


Mortality Rates of Carcinoma of the Uterus in 
California. Alfred Baker Spalding. Calif. and 
West. Med., Oct., 1925, p. 1297. 


A case of roentgen carcinoma.—tThe pa- 
tient, a woman 33 years of age, was suffering 
from periostitis (tuberculosis?) in the left up- 
per arm, in 1904. An incision was made and 
healing occurred. In 1914, a recurrence was 
treated by X-ray and ultra-violet radiation be- 
cause the patient refused another operation. 
After 1916, only ultra-violet radiation was giv- 
en. The total roentgen-ray dose amounted to 5 
S.U.D., through 3 mm. aluminum. In 1919, an 
ulcer formed over the place of exposure, and a 
biopsy resulted in a diagnosis of carcinoma. 
Under radium and roentgen therapy, the lesion 
improved. After an injury in December, 1923, 
a vesicle, filled with blood, formed on the site 
of the previous ulcer and developed into a slowly 
growing tumor. The patient was admitted to the 
hospital in 1923, where an excision of the tumor 
mass, which covered the greater part of the left 
upper arm, leaving only a small strip of normal 
skin on the inner side, was done, followed by 
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transplantation, to save the arm of the relatiye. 
ly young patient. Very soon, local recurrences 
appeared, which were treated with radium. |p 
March, 1925, infection of the arm and high tem. 
perature made an amputation necessary. The 
patient died, however, in April, 1925. Autopsy 
was not done. The author diagnoses this case as 
one of very definite roentgen carcinoma. 


E. A. Powe, MD, 


A Case of Roentgen Carcinoma. H. Appel- 
rath. Strahlentherapie, 1925, Vol. 20, p. 576 


Diagnosing carcinoma. — The authors, dis. 
cussing the diagnosis of carcinoma of the colon 
and rectum, remark that it is only by most pains- 
taking investigations, aided by proctoscopy and 
X-ray examinations, that cancer of the colon 
and rectum can be recognized sufficiently early 
to afford a reasonable expectation of radical 
cure from operation. A progressive secondary 
anemia and an irregular type of temperature 
may be early signs, and symptoms of gastric 
disturbance, with absence or diminution of free 
hydrochloric acid, may occur in early cases, to- 
gether with local and general abdominal dis- 
comfort, with pain and colic. Constipation, sud- 
den or gradual in onset, is frequently the earli- 
est sign, and this, combined with the presence 
of occult blood in the stools, in a patient over 
forty years of age is very suggestive of carci- 
noma of the colon and rectum. An X-ray ex- 
amination often affords the only means of mak- 
ing an early diagnosis, and this, together with 
procto-sigmoidoscopy, should never be neglected 
in all chronic bowel disturbances. Symptoms 
of obstruction, the presence of a palpable mass, 
the discharge of blood-stained mucus, and ascites 
and edema are among late manifestations. It is 
stated that in carcinoma of the gastro-intestinal 
tract a characteristic blood sugar tolerance curve 
exists differing from that seen in carcinoma of 
other regions. This may be of value in the dif- 
ferential diagnosis between carcinoma and other 
gastro-intestinal diseases. The difficulties and 
importance of early diagnosis are evident, seeing 
that in the authors’ opinion operation offers the 
only cure, and that only when an early diagnosis 
has been made. 


Some Observations on the Diagnosis of Car- 
cinoma of the Colon and Rectum. J. Frieden- 
wald and L. J. Rosenthal. Med. Jour. and Rec. 
Oct. 21, 1925, p. 447. (Reprinted by permission 
from the Brit. Med. Jour., Dec. 5, 1925, p. 83 
of Epitome of Current Medical Literature.) 


Cancer of male breast.—Carcinoma of the 
male breast is relatively infrequent. In this 
series, 1,751 were in the female breast and 17 


ee ee 


Gia hE EID BIE 





PR Pe ER NEHRING GE 














son 
to | 
the 


ave 
bre 


yea 


of | 
situ 
tiol 
in | 
cin 
ope 
tiol 
tiv 
life 


one 


im 


sta 


tiv 
res 


thi 


an 


Ja 





gi APPS BE Ae 


Heals E nite SURRY 


SEPP ee EE 











ABSTRACTS OF CURRENT LITERATURE 


in the male breast. In males it usually occurs 
some time later than in females—probably due 
to the difference in function in the male and in 
the female breast. In this series, the oldest was 
72 years of age and the youngest 38 years— 
average age 52.6 years. Carcinoma of the male 
breast has been noted in young boys 12 and 14 
years old. 

" Pain, bloody discharge from, and retraction 
of the nipple, and ulceration, vary with the type, 
situation and extent of the carcinoma, the varia- 
tion being similar to carcinoma found elsewhere 
in the body. In all 17 of these instances of car- 
cinoma in the male breast, in this series, radical 
operation was performed. One died at opera- 
tion; 11 of the 16 had one or more post-opera- 
tive roentgen treatments. Average duration of 
life after operation was 22 months, although 
one remained well for 6 years. 


CONCLUSIONS 


1. It is probable that carcinoma of the male 
breast in most instances is a highly malignant 
type of neoplasm. 

2. The results of radical operation for can- 
cer of the breast are not as satisfactory in males 
as in females, very likely because in the former 
the tumors are generally of a higher degree of 
malignancy. 

3. Tumors in the male breast should receive 
immediate radical operative treatment. 

4. Good results are obtainable only by radi- 
cal operation before glandular or other meta- 
static lesions occur. 

5. Roentgenological treatment post-opera- 
tively does not seem to have arrested the prog- 
ress of the disease to any appreciable extent in 
this series of cases. 


L. R. Sante, M.D. 


Carcinoma of the Male Breast. E. Starr Judd 
and Harry D. Morse. Surg., Gynec. and Obst., 
Jan., 1926, p. 15. 


_ Lipiodol.—There are two methods of injec- 
tion: (1) Curved trocar through the crico-thy- 
roid membrane under local anesthesia; (2) Co- 
cainization of the larynx and injection of the 
solution into the trachea under direct observa- 
tion. In the experience of the authors, the sec- 
ond is the better method, as it is quickly accom- 
plished, the average patient is perfectly comfort- 
able, there is little tendency to cough, and the 
material is retained sufficiently long to permit 
observation in several positions. The material 
being heavy it drops into the most dependent 
portion of the lung; therefore the patient should 
be so placed that the suspected area is below the 
level of the trachea. When small amounts of 
the oil are used in continuous injections one 
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part of the lobe may receive it all, and when 
once so placed it does not tend to spread through- 
out adjacent areas. Multiple injections tend to 
equalize the distribution. It is a good plan to 
turn the patient from side to side, and stand him 
on his head over a chair or bed in an effort to 
drain the lesion before attempting to fill it. In 
normal individuals the fluid gives a thin coating 
to the larger bronchi and in filling the smaller 
ones gives a diffuse, flocculent shadow which is 
characteristic. Dilated bronchi are obvious, and 
the multiple grape-like masses in the small bron- 
chiectatic cavities are easily recognized. No un- 
toward effects have followed any of the injec- 
tions. The therapeutic effects of the iodine in- 
jected are still a matter of discussion. 


F. B. SHetpon, M.D. 


Lipiodol in the Diagnosis of Chest Disease. 
Howard E. Ruggles and Lloyd Bryan. Calif. and 
West. Med., Oct., 1925, p. 1280. 


Roentgen therapy of lupus vulgaris.—The 
author has studied the cases of lupus vulgaris 
that have passed through Jesionek’s clinic during 
the last three years, having been treated in other 
institutions with ultra-violet light and radium. 
They all showed recurrences, either in the edge 
of the primary treated lesion or even in its cen- 
ter. The cosmetic result was discouraging. A 
serious warning is, therefore, issued against the 
roentgen therapy of lupus vulgaris because it 
is ineffective, destructive, and leads to the most 
disfiguring scars. There are harmless and more 
effective methods, as, for instance, a general sys- 
temic treatment supported by local applications 
of ultra-violet radiation. 


E. A. Ponte, M.D. 


The Question of Roentgen Therapy of Lupus 
Vulgaris. S. Bommer. Strahlentherapie, 1925, 
Vol. 20, p. 523. 


Pneumoperitoneum. — The development of 
artificial pneumoperitoneum as an aid to ab- 
dominal and pelvic diagnosis, is reviewed. The 
methods worked out by Peterson and Van Zwalu- 
wenberg—modified knee chest position—have 
been found best for practical purposes. To this 
technic they have added the use of the Bucky 
diaphragm and have secured even greater detail ; 
not only the uterus but tubes and ovaries can be 
clearly shown. Numerous interesting conditions 
are illustrated, among them, bilateral ovarian 
cyst, chronic salpingitis with adhesions, multi- 
ple fibroids and ruptured ectopic pregnancy. 

CONCLUSIONS 

1. Roentgenography after gas inflation of the 
abdomen is of material aid in gynecological 
diagnosis. 
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2. It is not a routine measure, the usual 
gynecological examination sufficing ordinarily. 

3. In obese, unco-operative, ignorant, or 
mentally deficient women it may be the only 
means of accurate diagnosis before operation. 

4. Its value lies not alone in positive evi- 
dence but also negatively in allaying suspicion 
of pregnancy or pelvic lesions with few palpa- 
tory findings. As a matter of record it has great 
value. 

5. It is a safe method—no accidents occur- 
ring in the author’s series of about 150 cases 
(Peterson’s over 300). Two accidents per 1,000 
are reported in the literature (Coliez). 

6. The uterus, ovaries and fallopian tubes, 
round ligaments, and bladder can be clearly 
depicted on the X-ray film by a careful technic. 

7. Pelvic pathology is graphically shown by 
silhouetting the viscera on the film after sur- 
rounding them with gas. Tumors are readily 
differentiated. 

8. Carbon dioxide is preferred to air or oxy- 
gen because of more rapid absorption. All three 
gases are safe. 

9. The transuterine route is preferable when 
the Rubin test proves the tubes permeable. The 
latter procedure is of distinct value in sterility, 
both diagnostically and therapeutically. 

In the author’s hands the roentgenogram was 
in some instances the sole means of accurate 
diagnosis. In others it was the deciding factor 
in settling differences of opinion. In still an- 
other group it portrayed normal pelvic viscera 
when history and opinion indicated otherwise, 
and proved of great value as a matter of record. 


L. R. Sante, M.D. 


Roentgenographic Diagnosis in Gynecology; 
Pneumoperitoneum. Irving F. Stein. Surg., 
Gynec. and Obst., Jan., 1926, p. 83. 


The ultra sun lamp in otolaryngology.— 
The author reports his experience with the ultra 
sun light (Landeker and Steinberg) in otolaryn- 
geal cases. This light is a carbon arc light with 
a spectrum very similar to that of the sun. It is 
recommended because mucous membranes can 
be treated without any irritation and under con- 
trol of the eye. This is explained on the basis 
of clinical histories. The results were very satis- 
factory in cases of otitis media, laryngitis, and 
tuberculosis of the larynx. 


E. A. Ponte, M.D. 


Treatment with Non-burning Ultra Sun (Lan- 
deker and Steinberg) in Otorhinolaryngology. 
G. Strauss. 
p- 655. 


Strahlentherapie, 1925, Vol. 20, 


RADIOLOGY 





Roentgen therapy of the othematoma— 
In this report from a Vienna clinic, the treatment 
of all fresh othematoma with roentgen rays ig 
recommended as the method of choice, It jg 
essential that all irritations be strictly avoided 
Usually only one exposure through 3.0 alumi. 
num over the lesion with 3 H (about 30 per cent 
S.U.D.) is required; the dose may be repeated 
after fourteen days. In old cases surgery is to 
be preferred. 

E. A. Ponte, MD. 

Roentgen Therapy of Othematoma. L. Forsch. 
ner and E. Regnier. Strahlentherapie, 1995, 
XXI, 91. 





Bactericidal substances after irradiation— 
The surgical clinic in Worms, Germany, has de. 
voted considerable time to study the effect of 
roentgen rays on inflammatory processes. They 
have developed a well founded technic which js 
gaining more and more recognition. In this 
paper, an attempt is made to prove, experimen- 
tally, the formation of bactericidal substances 
in blood, pus, and serous fluids after irradiation 
with the method of Dresel. The result is that in 
blood, sometimes in pus, but in none of the 
serous fluids (except one single case), a definite 
increase of the bactericidal power can be demon- 
strated after applying medium doses of roentgen 
rays. 

E. A. Ponte, M.D. 

Bactericides after Roentgen Radiation. C. 
Fried. Strahlentherapie, 1925, XX1I, 56. 





Osteoma of the frontal sinus.—A man, aged 
32 years, complaining of headache and excruci- 
ating pressure pain in the region of the right 
orbit, showed undue bony prominences over the 
right frontal sinus. The eye was displaced 
downward and outward. The vision was normal 
and the eye-grounds clear. The excursions were 
not limited. No dizziness or nausea; Wasser- 
mann was negative. An X-ray examination re- 
vealed a large tumor mass practically filling the 
entire frontal sinus, which was large. The mass 
also extended into the orbit to the midline of 
the frontal region, laterally into the temporal 
bone, and posteriorly in the right anterior cere- 
bral fossa. Under local anesthesia a large mass 
was removed, which was of almost ivory hard- 
ness and a surface rough and nodular. It was 
a benign tumor involving the entire right fronta 
sinus, the roof of the orbit, the intermedial wall 
of the two frontal sinuses, and lying upon the 
dura over the anterior frontal fossa. 


B. C. Cusnway, M.D. 


Osteoma of the Frontal Sinus Extending into 
the Orbit and Anterior Cerebral Fossa. Henry 
M. Goodyear. Laryngoscope, Oct., 1925, 791. 
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Carcinoma of stomach. — The presence of 
free hydrochloric acid cannot be regarded as evi- 
dence against the diagnosis of a growth. On 
the other hand, complete achlorhydria is present 
in 4 per cent of normal young men (Bennett 
and Ryle). With good technic and an experi- 
enced observer some abnormality suggestive of 
crowth can be discovered with the X-rays in al- 
most every case. ’ 

Though a definite deformity can generally be 
recognized in the outline of the stomach in good 
radiograms, it is remarkable how normal the 
appearance may be even with growths of con- 
siderable size. For this reason, fluoroscopic ex- 
amination is of still greater importance, espe- 
cially with early growths involving the pyloric 
half of the stomach. In most of the cases care- 
ful observation reveals some abnormality in the 
peristaltic waves. Instead of becoming slowly 
and gradually deeper as they approach the py- 
lorus they may disappear entirely or they disap- 
pear and reappear an inch or more further along 
the curvature. Hurst has often observed this in 
the absence of any permanent filling defect 
which could be recorded on a radiogram. 

Until recently great difficulty was experienced 
in deciding whether pyloric obstruction was due 
to cancer or some other cause. This difficulty 
can be overcome by completely emptying the 
stomach before the opaque meal is given. 

In pyloric obstruction the stomach always 
contains food fluid and often some food residue. 
Consequently, when the opaque meal is swal- 
lowed it drops to the bottom of a distended stom- 
ach. The transparent gastric contents are gen- 
erally not observed; a diagnosis of dilatation 
due to obstruction is made, but as the opaque 
meal lies in the most dependent part of the 
stomach, the immediate neighborhood of the ob- 
struction is not clearly seen. After being evacu- 
ated, it is found that, though previously distend- 
ed, the stomach is not permanently dilated, as 
it nearly always contracts to a normal or almost 
normal size. Consequently an opaque meal tak- 
en now fills the stomach in a normal manner and 
the outline of the pyloric end of the stomach 
and the progress of the peristaltic waves from 
their commencement to their end can be satis- 
factorily investigated. 

The discovery of occult blood in the stool is 
of the utmost importance. The writer has never 
seen a case of carcinoma of the stomach or of 
the colon in which occult blood was not present. 
In these cases occult blood persists however long 
the treatment continues and however well the 
patient appears to get. 


- S. Fineman, M.D. 
Auxiliary Methods of Diagnosis [of Cancer 
of Stomach ]—Radiological and Clinical.  Ar- 


wee G Hurst. Brit. Med. Jour., Nov. 14, 1925, 
p. 879, 
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Irradiation of embryonic tissue.—The au- 
thor irradiated tissue cultures of the chicken em- 
bryo and the spleen of rabbits in vitro with the 
same dose of filtered radiation; the latter showed 
definite signs of injury, while the former con- 
tinued to grow. If a fertilized egg of a chicken 
was subjected to the same treatment, the embryo 
was killed in a short time. An explantation 
made of this irradiated embryonic tissue always 
grew as the untreated controls. It is concluded, 
therefore, that a differentiation must be made 
between the primary effects of radiation on a 
certain form of tissue in vitro and the secondary 
effects taking place if this tissue is left in the 
body. The high sensitiveness of embryonic tis- 
sue evidently does not hold true, but seems to 
apply only to embryonic organism as a whole. 


E. A. Ponte, M.D. 


The Analysis of Roentgen-ray Effect on the 
Embryo and Embryonic Tissue. A. A. Kron- 
towski. Strahlentherapie, 1925, XXI, 12. 





Multiple myeloma.—This disease is charac- 
terized by multiple lymphocytic, myelocytic or 
plasma cell invasion of the bone marrow through- 
out the body, destruction of the bone resulting. 
The clinical course of this disease closely resem- 
bles sarcoma except for its wide distribution and 
the fact that lesions are always multiple. No 
evidences of metastasis to other portions of the 
body are found. This disease is really of malig- 
nant character, slow growing and rather rare in 
occurrence. The favorite site is in the flat bones, 
the long bones being involved later. The dis- 
ease is rare and difficult, if not impossible, to 
diagnose by the X-ray alone. 

Diagnostic points.—The lesions are multiple 
and the bones are pierced by small focal spots 
of destruction. The tumors do not extend out 
into the distal cortex. A marked rarefaction of 
the affected bones occurs. There is a thinning 
of the cortex; pathological formations are com- 
mon. Bence-Jones bodies are found in the urine. 
X-ray therapy relieves pain but does not cure 
or abort the disease. 

Case report—A woman, aged fifty-eight, en- 
tered the hospital, Dec. 5, 1922, and left Jan. 11, 
1923. The diagnosis was multiple myeloma of 
the bone. The history was as follows: Five 
months before admission she had felt sudden 
pain in the right leg while lifting. The pain 
disappeared in two weeks’ time. Later she ex- 
perienced pain in the left hip. This pain caused 
her to bend backward while walking. The physi- 
cal examination was negative. The blood count 
revealed secondary anemia: red cell count, 
2,600,000; hemoglobin 60 per cent; white cell 
count normal; Wassermann negative. The uri- 
nalysis report gave urea nitrogen 5 mgm. per 
100 c.c. No evidence of albumen or sugar. The 
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roentgen-ray examination showed practically all 
of the bones to be invaded by a multiple mye- 
loma. 

Second admission to the hospital for X-ray 
treatment on Feb. 27, 1923, to March 21, 1923. 
The hemoglobin at this time was 74 per cent, the 
red cell count 3,180,000. 

Third admission to the hospital on May 29 
to May 31, 1923. No change in the condition 
reported. 

Fourth admission to the hospital March 22, 
1924. Three months previous she experienced 
a fracture of the left femur. A pathological 
fracture of the right femur was also found upon 
examination. The roentgen-ray examination 
further revealed pathological fracture in both 
femurs. The pain was relieved by morphine. 
Roentgen therapy was stopped because of the 
seeming tendency of this therapy to be con- 
ducive to the production of pathological frac- 
tures. The tumors were reported to be advancing 
in all of the bones. The patient was still alive 
more than three years following the onset of the 
symptoms of this disease. Hence no report of 
a postmortem character could be made at this 
time. 


B. C. Cusuway, M.D. 


A Case Report of Multiple Myeloma. Webster 
W. Belden. Am. Jour. Roentgenol. and Rad. 
Ther., May, 1925, p. 442. 


Cholecystography.—This is a report based 
on 53 cases controlled by operation. The au- 
thors used the intravenous method of injection. 
Sodium tetraiodophenolphthalein was used in 
all cases, the dosage varying from 5.5 grams to 
three-quarters of this amount. In no case did 
any alarming symptoms occur. The writers con- 
clude that when a gall-bladder shadow is visible, 
of normal density and contour, gross disease 
may be excluded, but mild cholecystitis may be 
present. Gallstones casting no shadows in the 
ordinary radiograms may be shown up as nega- 
tive shadows. Given correct technic the absence 
of a gall-bladder shadow indicates one of three 
conditions: 


RADIOLOGY 


(1) Obstruction of the cystic duct b 

within it, or by fibrosis catardil oa 
plasm. 

A gall bladder so filled by stones that 
dye-laden bile cannot enter, 

A gall bladder so diseased or shrunken 


as to be functionless. 


(2) 
(3) 


The authors have used the test in eight cases 
of obstruction jaundice. In four cases there yw, 
no reaction, in four slight nausea, and in 
transient vomiting. In no case was any shado 
visible in gall bladder or ducts. : 

The authors have used the oral method in 
a few cases. The results were so inferior to those 
obtained by the intravenous administration 
the dye and the latter so much more accurate ap 
certain that it is now practised by them exclu 
sively. 

S. Fineman, M.D, 

Cholecystography. D. P. D. Wilkie and C.F. 
W. Illingworth. Brit. Med. Jour., Dec. 5, 1925, 
p. 1046. 


Hypophysis and climacterium. — In this 
third article, Borak discusses the correlations of 
the inner secretory glands in regard to the symp- 
toms of the menopause. He believes that al 
disturbances during that time are due to a hyper 
trophy and hyperfunction of the thyroid, supra- 
renals, and hypophysis, and not to the lack of 
ovarian secretion. Irradiation of the hypophysis 
is warmly recommended to overcome climacteric 
symptoms. A total dose of 30 per cent SUD, — 
on the hypophysis, with filtered radiation, 
through three or four fields of entry, are given. 
This dose may be repeated in from four to ei 
days. It is advisable to treat the thyroid gland 
also, chiefly if no relief is secured with the ex 
posure of the hypophysis. 

E. A. Ponte, M.D. 


The Roentgen- and Organotherapy of In 


Secretory Disturbances. III. Correlations 6 

the Inner Secretory Glands during the Climac 
terium. J. Borak.  Strahlentherapie, 192 

XXI, 31. 








